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PREFACE 


When Professor Franz Benesch’s book “ Geburtshilfe bei Rind und 
Pferd” was first published in English in 1938 under the writer’s editor- 
ship with the title “Veterinary Obstetrics,” several useful criticisms 
were made by those reviewing it. It was suggested that the inclusion of 
an account of the normal process of parturition in animals would have 
been a valuable preliminary to the description of the methods of 
combating dystocia in them. It was thought by some that British 
veterinarians would welcome in a book such as this the inclusion of a 
consideration of obstetrical problems in other species in addition to the 
bovine and equine. 

It was with these points in mind that the writer embarked on the 
preparation of the present volume. On collecting his thoughts he came 
to the conclusion that it would be an advantage considerably to increase 
its scope and include not only the subjects previously mentioned but 
others also. Among them was a consideration of some aspects of the 
physiology of reproduction, a knowledge of which is essential to an 
understanding of reproductive errors; the cestrous cycle; the changes 
which occur in the various parts of the female genital tract during the 
heat cycle, pregnancy and the puerperium. The detection of pregnancy 
forms such an Important preliminary to investigations into reproductive 
disorders that it was clear a consideration of it must be included also. 
The operation of ctesarian section has now attained an established 
position in bovine obstetrical practice as well as in that of the smaller 
animals, and thus it also should have a place. The control of infertility 
in animals now forms an ’firqjcirtaht.pai} of the veterinary surgeon’s 
work and, as it is a sflEgect closely allied to obstetrics, chapters relating 
to it should be introdpa^dr ' , . 

Thus the prcsenfbd^,A-oivcd.- - - " ^ , 

The material in it has l^ri''d1vide<l into three parts. The second 
of these is the original text ofTrofessor Benesch on the treatment 
of dystocia in the cow and marc by manipulation per vagmam. 
This needs no introduction, for it has attained high, international 
repute. The first and third parts have been prepared by the writer and 
for them he is solely responsible. No attempt has been made to cover the 
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entire field of reproductive physiology and pathology in the female, but 
rather those parts of these sciences have been selected of which the writer 
has had personal experience and an understanding of which he has found 
essential to his clinical work. He is convinced that there is a great need 
for such a book and trusts that what has been included will be found 
helpful both to practitioners and students in their work. 

Grateful acknowledgement is made to Dr. D. E. Bartlett of the 
Zoological Division of the Bureau of Animal Industry', U.S.A., for 
permission to reproduce his illustrations and charts in relation to 
Trichomonas fxlits infection in cattle, and to Professor E. C. Amoroso 
of the Royal Veterinary College, London, for allowing the inclusion 
of his observations on the cestrous cycle in the cat. To the Editor of the 
Fe/mhflryJiEcordacknowIedgcmentis made for thepermissionto repro- 
duce illustrations which have accompanied the writer’s articles in that 
journal. Finally, special thanks are due to Mr. A. C. Shultlcworth, 
Senior Lecturer in Veterinary Surgery, University of Liverpool, who has 
prepared the half-tone illustrations which appear in Parts 1 and 3 of 
the book from sketches made by him of post-mortem material and 
during the course of operations, and also to the publishers of the book, 
Messrs. Bailliere, Tindall and Cox. for the great care and trouble 
they have taken in its preparation. 

JOHN G. WRIGHT 

Liverpool, 

Omber, ISJO 
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PART I 
(J. G. Wright) 

CHAPTER 1 


the cestrous cycle 

Puberty in the female is characterized by the commence- 
reearH°H P^^ods of sexual desire. While it is generally 

mat,, •! indication that an animal has attained adult life, sexual 
domp^f^ precedes full physical development and under conditions of 
and onset often occurs while females are still very young 

whipi.'*' ^ ifflniature physically. This is most noticeable in the bovine, in 
mating of calves during their first year of life is a 

Mpion source of difficult birth. 

Partiirv'*^* ibat animals breed once annually and 

in that th " spring, the time most favourable to the young 

and alsr, T during the period of increasing light and warmth 

adeauat ^t mother is most abundant, and 

bousina* is ensured. Under the conditions of feeding and 

i^ngth* by domestication, breeding periods tend to be 

at some of our species, particularly the bovine, may breed 

toe during the year. 

parable i!*^ domestic species undergoes a physiological change com- 
healthv "^h menopause of woman, and provided animak are 

nut their fiv to they continue to have sexual cycles through- 

sexual periods oroestrous cycles are associated with the 
niajoritv '"f °''nries of one or more graafian follicles and in the 
fertile ° ™^mmals culminate in the shedding of one or more ova. 
cycle rcc'”^*”'^ occurred, pregnancy ensues, and in its absence the 

domestic tos generalization holds good for most of the 

b not ^ b will be noted later that in the bitch the heat period 

suceecded^'h^”^ but bi-annual and in the absence of prepancy is 
constant r ^ Pseudo-pregnancy. Moreover, ovulation is not a 
'etcrinar' of heat. In some species, and notably, from the 

I ® '■‘cwpoint, the cat and the rabbit, the shedding of ova 
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PART I 
(J. G. Wright) 

CHAPTER 1 

THE (ESTROUS CYCLE 

The onset of puberty in the female is characterized by the commence- 
ment of recurring periods of sexual desire. While it is generally 
regarded as an indication that an animal has attained adult life, sexual 
maturity precedes full physical development and under conditions of 
domestication its onset often occurs while females are still very young 
and quite immature physically. This is most noticeable in the bovine, in 
which species the mating of calves during their first year of life is a 
common source of difficult birth. 

In nature it is the general rule that animals breed once annually and 
parturition occurs in the spring, the time most favourable to the young 
in that they grow up during the period of increasing light and warmth 
and also at the time when food for the mother is most abundant, and 
adequate lactation is ensured. Under the conditions of feeding and 
housing provided by domestication, breeding periods tend to be 
lengthened and some of our species, particularly the bovine, may breed 
at any time during the year. 

None of the domestic species undergoes a physiological change com- 
parable with the menopause of woman, and provided animals are 
healthy and well cared for they continue to have sexual cycles through- 
out their lives. 

The recurring sexual periods orocstrous cycles are associated with the 
ripening in the ovaries of one or more graafian follicles and in the 
majority of mammals culminate in the shedding of one or more ova. 

If fertile mating has occurred, pregnancy ensues, and in its absence the 
cycle recurs. While this generalization holds good for most of the 
domestic species, it will be noted later that in the bitch the heat period 
is not recurrent but bi-annual and in the absence of pregnancy is 
succeeded by pseudo-pregnancy. Moreover, ovulation is not a 
constant feature of heat. In some species, and notably, from the 
veterinarian's viewpoint, the cat and the rabbit, the shedding of ova 
1 I 
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is dependent on the physical act of coitus and without it the mature 

follicles regress. 

The stimulus which initiates ovarian activity is hormonal in nature 
and is elaborated in the anterior lobe of the pituitary gland. It is termed 
gonadotrophic hormone. The activity of the anterior pituitary ^and 
would appear to be influenced by various factors, of which adequate 
nutrition is one of the most important. Light is another. The action of 
light dilfers, it would seem, according to the length of gestation in 
the particular species. In the mare, for instance, with her gestational 
period of eleven months, the onset of sexual cycles occurs with the 
increasing daylight of February and March; whereas in the ewe, with 
her gestation time of live months, the commencement of heat cycles 
coincides with the shortening dayli^t in September and October. In 
the southern hemisphere, where the seasons are approximately the 
opposite to those in England, these animals show heat during the 
months equivalent to them. Even in the bovine species, in which recur- 
rent heat cycles recur throughout the year, there is a constant tendency 
for animals to calve during the spring and early summer, and the 
practice of withholding service until after Christmas, so that they shall 
calve in the winter and thus ensure an adequate winter milk supply for 
mankind, is often associated with deby in conception. 

Gonadotrophic hormone is responsible for follicle maturation, 
ovulation and the formation of lutein tissue in the follicle from which 
the ovum has been expelled. Two fractions have been isolated; the first, 
which is essentially responsible for the growth of the follicular system 
in the ovary, is teraizd follicle-stimulating hormone, and the second, 
which is chiefly concerned with lutcinization, luteinizing hormone. The 
distinction between the two fractions, however, is by no means absolute 
and their action is essentially a synergistic one (Robson, 1940). The 
luteinizing factor, for example, has no elfect on an ovary which has not 
previously been under the influence of the folliclc-stimubting fraction. 
Moreover, while both fractions are capable of provoking ovulation, 
optimal conditions are dependent on the two being present in definite 
concentrations. 

Ovaries which have been activated by gonadotrophic hormone them- 
selves elaborate an astrogenic or heat-provoking hormone termed 
erstrin, which is produced both by the follicles and the stroma cells. 
This hormone is responsible for the increase in secretions of the uterus, 
cervix and vagina, the changes in the form of the epithelial cells of the 
vagina and all the external signs and changes which accompany heat. 
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The corpus luteum, which 'develops after ovulation, produces during 
its period of activity a hormone, progesterone, the chief functions of 
which are associated with pregnancy, but which in the absence of preg- 
nancy inlubit the actions of gonadotrophic hormone during the period 
between recurrent heats. 

Thecestrous cycle is divided into the following phases: 

1. Proffistms— the phase immediately, preceding oestrus. This is 
characterized by a marked increase in the activity of the reproductive 
organs. The follicle (or follicles) which is to rupture at the subsequent 
oestrus, undergoes rapid enlargement. The uterus enlarges; its mucosa 
becomes congested and cedematous, and its glands active. The vaginal 
mucosa becomes hyperoemic; its epithelial cells undergo changes which 
in the majority of species comprise comification, and its secretion is 
increased. In the bitch the vulval discharge is blood-tinged during this 
phase. 

2. (Estrus — the period of acceptance of the male. The uterine 
cervical and vaginal glands secrete much mucus of fluid consistency. 
The vagina and vulva become enlarged and tumefied. The animal seeks 
the male and “stands” for him to mate her. The cervix is relaxed. 

3. Mctffistrus — the phase succeedingoestrus. The epithelial cells lining 
the ruptured follicle undergo rapid hypertrophy and become luteinized, 
forming the corpus luteum. The blood vessels and glands of the uterine 
mucosa become very active. Mucous secretion from the vagina is 
decreased; it contains normal epithelial cells and leucocytes. 

4. Diastrus — the test period between successive cycles. Graafian 
follicles ate developing slowly. The uterus and vagina are anaimic and 
their glands inactive. The cervix is constricted and vaginal secretion is 
scanty and sticky. 

5. AncEstrus— The prolonged period of sexual rest during which 
ovarian function is largely in abeyance. Follicle development is absent 
or slight only. The uterus is small and aniemic; vaginal mucus is scanty 
and tenacious. 

The Mare 

In the mare the sexual period is seasonal. In the British Isles heat 
commences in February or March and recurs at intervals until Septem- 
ber or October, after which the majority of mares become anoeslrus 
until the following year, although some, particularly if they are housed 
and well fed, may continue to have heat cycles during the winter. 

Kiipfer (1928) in South Africa noticed that the rrstrous periods were 
relatively frequent, but that there was no regularity in the duration of 
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heat signs, and that the intervals between successive periods varied also. 
Heat signs may be seen for a day and then disappear; they may persist 
for several days. In a third form, a relatively long period may be pre- 
ceded by a short period of one or two days. In regard to the relationship 
between restrus and ovulation, Kfipfet’s conclusion was that ovulation 
did not occur during every heat period; it was generally present during 
the periods of longer duration and absent from the short periods which 
preceded the longer ones. 

Day (1939} as (he outcome of his studies of marcs in England puts 
the average duration ofccstrus at 6 days, but with variations from 3 to 
65 days. He points out that in marcs which have been ancestrous during 
the winter there is a tendency for the early heat periods in the following 
spring to be of long duration, generally 10-15 days, although they may 
even be much longer. The dicestraus phases following such heats also 
tend to be long, 18-30 days. As the season advances, however, both 
astrus and dimstrus shorten, until by May most mares are having a 
norma! cycle of 6 days’ oestrus and IS days’ dicestrus. 

Hancock (1948) observing mares from May onwards, found the 
average duration of mstrus to be 5-1 days and of dioeslrus 16 days,vvi(h 
a mean intcrovulatory period of 21 days. Van Rensburg (1949) in South 
Africa found that mares which continued to show irregular heat during 
the winter months failed to conceive to repeated service. 

Hammond (1938) observed that ovulation in the mare occurred about 
24 hours before the end ofccstrus, irrespective of its duration, and that 
the highest percentage of conceptions resulted from matings taking 
place from 2 to 4 days before the end of heat. Hancock (1948) also 
found that the majority of ovulations occurred within the 48 hours 
preceding the termination of oestrus; in the majority on the 4th or 5th 
days after the onset of heat. He also noted that conception occurs when 
mating takes place within 48 hours of ovulation. 

The onset of heat after foah'ng generally occurs on the 8th to 10th 
day, and it is the time-honoured practice amongst breeders to introduce 
the marc to the stallion at that time. The “foaling heat’’ is often a 
short one, of 2^ days’ duration, and it is the practice to serve the mare 
as soon as heat is displayed and again introduce her to the horse 48 hours 
later. A high percentage of conceptions occurs from such matings. If this 
heat is lost there is a risk that subsequent ones may be so slight as to 
pass unnoticed. Tutt (1944) observed 43 thoroughbred mares and noted 
that in 39 of them the onset of heat occurred in from 8 to 1 3 days after 
foaling. 69 per cent, conceived to services during this heat. 
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Signs of Heat 

The mare becomes restless and irritable; she frequently adopts the 
attitude of urination and voids small quantities of urine, with repeated 
exposure of the clitoris. She may remain in this attitude for several 
minutes at a time. The tail is raised and often held to one side. The 
vulval labia; are pufiy and there is a mucous discharge. In breeding studs 
a “teaser” is often employed to detect in-heat mares. The stallion is 
introduced to the mare with a gate or a stable door between them. If 
she turns her hind parts towards him, stands quietly and raises her tail 
to one side, it may be taken that she is in heat. A mare which is not in 
season generally squeals and kicks at such treatment. 

Oianges in the Ovaries and Vagina 
In their quiescent state during winter ancestrus, the ovaries of the 
mare are small and bean-shaped. There is no significant difference in 
size between those of the light and heavy breeds. Their dimensions are 
approximately 6 cm. from pole to pole, 4 cm. from the hilus to the free 
border, and 3 cm. from side to side. During their active state they are 
generally larger, variations being dependent on the number and size of 
the follicles they contain. 

Kiipfer (1928) questions the belief that there is a predestined ovulation 
groove or fossa in the ovary of the mare and donkey. In his view the 
ovulation groove is purely a morphological conception and that the 
enussion of the follicular contents from the surface of the ovary is 
physiologically the same in the horse as in other mammals. He states 
that secondary growth processes in the ovary of the horse result in the 
formation of a groove-like depression in old animals. In support of his 
contention it must be acknowledged that recent corpora lutea are 
generally found on the convex border or at the poles. 

^ Day (1938) has given a clear picture of the changes which occur in 
the ovary during the heat cycle. Just before the onset of the first spring 
heat a number of folUcIes enlarge to a size of 1-3 cm. By the first day 
of CBStrus one follicle is generally considerably larger than the remainder, 
having a diameter of 2-5-3 -5 cm. During mstrus this follicle matures, 
and ruptures when it has attained a size of 3-7 cm. With ovulation the 
other follicles commence to regress, until during the first 4-9 days of 
diccstrus, no follicles larger than 1 cm. are likely to be present. On 
ovulation the enlarged follicle collapses, forming a recognizable indenta- 
tion on the surface of the ovary. There is generally some ha:morrhage 
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into the foilicle. Hardening occurs during the next 24 hours and by 
72 hours after ovulation the corpus luteum cannot be detected. This 
body attains its maximum size in 4-5 days. It does not protrude from 
the surface of the ovary, as it does in the cow, and on palpation is 
indistinguishable from the remainder of the ovary. Its appearance on 
section is similar to that of the corpus luteum of the cow, although its 
colour is rather a paler yellow and its shape more conical. Its centre is 
generally occupied by a variable amount of blood-clot. From the 9th 
day onwards the events previously described recur. 

Amoroso and Rowlands (1948) have noted that ovulation during the 
ffistrous cycle occurs more frequently in the left than the tight ovary. 
In a series of 24 mares whose ovaries were palpated per rectum during 
45 cycles, 36 sin^e and 9 twin ovulations occurred. Of the single ovula- 
tions, 22 w'ere from the left and 14 from the right ovaries, while of the 

Ovaries op toe Mare, Figs. 1-S 
(Half natural size) 

5-year-oM Farm Mare 

>- R. 



Fic* I. — In Heat. 

Speamciw o^uiiKd in ^lay. Rep^ssing C.1-, jo left ovaiy, bright yelJow-ochre 
m COlcnir. 


9’year^Id Farm Mare 



Fkj. 2.— Dicestrl’s. 

Specimens obiained in Much. C.L. in right ovaty, orange in colour; 
pleats loose. 
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A~y earmold Shire Mare 

L R- 



Fig. 3.“-Di(estrus. 

Specimens obtained in May. C.L. in left ovary, brovmish-rcd in colour; pleats distinct; 
central cavity containing blood clot. Right ovary contains a follicle filled by blood clot. 


^-year^old Farm Marc 

L R. 



Fio. 4.— Dicestrus. 

Specimens obtained in June. A CL. in each ovary; pleats distinct; colour 
orange-yellow. 


6-year’Oid Hunter Mare 

L R. 



Fig. 5. — Dkestrus. 

Specimens obtained in October. C.L. in right o>^; pleats distinct; colour pale yellow. 
Centra] cavity, 

twin ovulations, 4 occurred in the left and the remaining 5 involved both 
ovaries. 

Hancock (1948) records similar findings: of 35 single ovulations, 
22 occurred in the left ovary. Of 10 twin ovulations 4 occurred in the 
left, the remainder being divided between the ovaries. 

By visual examination of the vagina and the vaginal protrusion of 
the uterine cervix using an illuminated speculum, it is possible to detect 
the prcovulation period. In diocslrus the cen’ix is tightly constricted and 
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its protrusion erect; the vagina and cervix are pale pink in colour, while 
mucin is scanty and rather tenacious, Duringoestrus there is a gradual 
increase in the vascularity of these structures and relaxation of the 
external os occurs. Ascestrus advances and ovulation time approaches, 
the cervix becomes very relaxed and its protrusion can be seen lying on 
the vaginal floor with its folds (Edematous. After ovulation there is a 
gradual reversion to the dicestras appearance. During ano^strus, as in 
pregnancy, the vagina and cervix have a blanched appearance; the 
cervix is constricted and generally turned away from the midlinc and the 
external os is occupied by sticky mudii. 

The Cow 

From the onset of puberty, under conditions of domestication and 
provided the animal is normal and well cared for, cestrous cycles recur 
at regular interv'als throughout the year, until pregnancy ensues. The 
duration of the heat period is relatively short, averaging 15 hours and 
o^'U^ation occurs some 14 hours or so after the period of acceptance has 
ended. Exceptionally, o%Tjla!3on may be delayed for longer periods. 
The period between heat phases is fairly regular, varying within normal 
limits of I8--23 days. Prooestrus is short and represents the 24-36 hours 
which precede heat, while mctcestrus comprises the 4-5 days following 
heat. 

Hammond (1927) states chat ovulafion owurs 24-48 hours after the beginning 
of heat, probably at about 48 hours. 

Brewster and Cole (1941) found the average duration of heat in dairy breeds 
to be IS hours and in beef breeds I3’7 hours. Working with a mixed herd of 
53 individuals, these workers found the average time of ovulation to be 13-57 
hours after cessation of heat, with a range of from 2 hours before to 26 hours 
after cessation. 

Nalbandov and Casida (J942>, observing 68 periods in dairy cows, found that 
ovulation occurred within 22 hours of the end ofheat, the mean being 14*1 6 hours. 
In two cases ovulation delayed 47 and 104 hours, and in two others the 
follicles regressed without ovulation occurring. One animal on two occasions 
ovulated before the end of heat. The average time at which dairy cows went out 
of heal w-as 8 52 p tn. on the same day it was observed, and in beef cattle the 
average lime of ending was 10'32 pan. on the same day. 

Quinlan, Roux and van Aswegen (1939), in 383 observations in 28 
Sussexx Africander heifers, found the average period between two heat phases 
tobe 20-3 days.9IT2 per cent- fell in a range of 18-23 days. Amongtheabnonnal 
periods were short cycles of J4-J7 days— 3-39 per cent. ; long cycles of 24-27 days 
— 2'3S per cent. ; and half cycles of 8-10 day’s — 1 -04 per cent. 

Cattle, particularly heifers maintained at a low nutritional level, may 
pass into a state of antEstrus. This is especially liable to occur in the 
autumn and vinter. Morco\'Ct, animals which are housed, especially 
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those giving high yields, may developsilent heat (subcEStrus)— a condition 
in which there are no visible heat signs although the ovaries are under- 
going their normal cyclical changes. 

Tlte onset of the first heat after parturition varies. It often occurs in 
from 2 to 3 weeks; it may be delayed for 2-3 months. It is thought to 
occur earlier when the animal is being milked than when suckled. In this 
connection, however, the development of silent heat causes confusion. 

Signs of Heat 

The detection of heat is one of the most important duties of the 
herdsman when, as is the custom in dairy herds, the male is segregated, 
and considerable skill in the recognition of its signs is necessary if loss 
of breeding time is to be avoided. There are marked variations in the 
intensity of heat signs in individuals. In heifers they are generally, but 
by no means invariably, well marked. In many cattle, especially those 
which are housed, they may be so slight as to pass the notice of even the 
most careful observer. Many herdsmen acquire great skill in the detec- 
tion of the very slight changes in the behaviour of their charges which 
indicate heat. Thus the veterinarian if he is to avoid erroneous con- 
clusions when investigating infertility, must consider with great care the 
value of the heat records presented to him. 

The animal in heat is generally restless ; she tends to remain standing 
rather than assume recumbency, and appetite, rumination and milk 
yield may be reduced. The tail is often raised. At grass the affected 
animal tends to separate herself from the remainder of the herd. She 
frequently arches her back and stretches herself. Often she bellows. 
She may follow and mount other cows and “stands” for other cows to 
mount her. There is a flow of colourless, transparent mucus from the 
vulva. Often it is found adherent to the tail or flanks. The vulva tends to 
become swollen and congested, although this is not a marked feature. 
The vulval discharge often culminates, especially in heifers, in a flow of 
blood. Tliis is an indication that heat has p.asscd. When introduced to 
the bull the in-ccstrous female may "play” with him; she licks him and 
allows him to lick her. She stands still and allows him to mount her. 

CItanges in the Vagina 

The changes in the vagina of the cow during the ccstrous cycle have 
been studied, amongst others, by Hammond (1927), Cole (1930), 
Dougherty (1941) and Crown (1944). The chief changes occur during 
the heal period itself and the two or Uiree days succeeding it. During 
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oestrus tlie cpithdium becomes greatly thickened, this change being most 
marked in the area adjacent to the cervix. Instead of undergoing comi- 
fication, as occurs in most species, the superficial epithelium takes the 
form of tall, columnar, mucus-secreting cells. During diocslrus the cells 
of the superficial layer vary from flat to low columnar. Tlicrc is little 
or no leucocytic invasion during heat; it attains its maximum 2-5 days 
after oestrus has passed off. Mucin is secreted in large quantities by the 
cells of the anterior vagina and cervix. It commences in prooestrus and 
attains a maximum during heat, when it is copious, transparent and 
colourless and flows readily. 

Scott Blair et al. (1941) have introduced a simple instrument, the 
astroscope, designed to measure the flow clastirity of the cervical 
mucus, a property which has a regular variation throughout the sexual 
cycle and attains a sharp maximum about the lime of heat. 

As heat passes off there may be a discharge of blood from the uterus. 
(The author has observed on the post-mortem examination of speci- 
mens of heifers, that associated with a corpus luteum of about 24 hours’ 
duration, the endometrium of the cotyledonary areas shows congestion 
and peteehiation.) The amount of mucin becomes reduced and is less 
fluid and contains lloccules. During diastrus, the cervical and anterior 
vaginal mucus is scanty, sticky and pale yellow to brown in colour. 
Hypertemia of the mucosa of the vagina and cervix commences during 
proastrus and attains a maximum alastrus. At this period the cervical 
prominence becomes tumefied and relaxed and several fingers can be in- 
serted into the external os. Duringmetastrus there is arapid reduction in 
vascularity, and in from 3 to 5 days after the cessation ofheat the mucosa 
has resumed its quiescent, relatively anamic state. During diastrus 
the cervix is pale, the external os is firmly constricted and mucus scanty. 

It has long been thought that the reaction of the normal bovine vagina 
is alkaline, in fact acidity has been regarded as a cause of infertility. 
The work of Dougherty (1941) and later that of Brown (1944) throw 
doubt on this belief. The latter worker, making in vivo determinations, 
found the pH to be relatively constant, 86 per cent, of a total of 807 
readings being between 6-S and 7-5, the range being 6-2 and 8-3 and 
the average approximately 7-0. 

Changes in the Ovaries 

The size and contour of the ovaries will depend on the phase in the 
cycle in which they are examined. It is best to commence a study of the 
subject by a consideration of the organs of a mature but unbred heifer. 
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THE CESTROUS CYCLE 
If such ovaries are examined post mortem, section will reveal the most 
significant structures in them to be graafian follicles and corpora lutea. 

Graafian Follicles. At any time during dioestrus there will be found 
several comparatively large follicles, of diameter varying from 0-7 to 
1 -0 cm. One will probably be a little larger than the others. Had the 
ovary been palpated in the fingers before cutfeg it, it would have been 
possible to detect relatively soft areas on its surface with a fluid wave 
beneath, but the general oval contour of the ovary would not be appre- 
ciably altered by the presence of these follicles, nor would it have been 
possible to make more than a rough estimation of their size. Exception- 
ally, a follicle makes a discrete bulge from the surface, while on other 
occasions one of the larger follicles is so compressed by the other 
ovarian structures that it becomes flattened in outline and appears to 
have a diameter of 1 -5 cm. or more. These latter instances are due to a 
lack of space within the ovary due to the close jiroximity of an active 
corpus luteum or of other follicles. During prooestrus and oestrus the 
follicle which is soon to rupture undergoes enlargement, and ovulation 
generally occurs when it has attained a size of 1-5 cm. (Hammond, 
1927). (The limits of size within physiological normality which a follicle 
may attain before rupture are not known, but it is probable that excep- 
tionally one attains a greater size than that quoted.) On rectal examina- 
tion of the ovaries of an animal which is in heat, it is generally possible 
to detect a slightly bulging, soft area on the surface of one of them 
which represents the follicle undergoing pre-ovulation enlargement. 

' _ Joss (1916) concluded after a study of the blood supply to the cow's 
ovary that ovulation occurred at a certain area of the wall of the follicle 
free from blood vessels, similar to the stigma or cleavage lines which 
occur in the ripe follicles of fowls. The author has noted that in the 
majority of corpora lutea examined by him there is no blood-clot pre- 
sent. In a minority, however, there is blood-staining of the luteal cells, 
particularly at the protrusion, and also there is sometimes blood-clot 
in the centre of the corpus luteum. He has noted also in cows killed 
towards the end of the heat period a small pin-head papilla raised from 
the surface of the follicle, similar to that described in the ewe by Grant 
(1934). Ovulation may occur from any aspect of the surface of the ovary, 
and the shape of that organ subsequently when the corpus luteum is 
fully developed will be chiefly influenced by this site. 

Tlic Corpus Luteum of Gstrus. On rupture the orum is expelled 
through a small breach in the surface of the follicle and, consequent on 
the escape of the greater part of its fluid, the latter collapses. If the 
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opportunity had arisen for repeatedly carrying out rectal examinations 
during heat and for the 24 hours succeeding it, this collapse of the 
follicle would have been detected. If such an ovary is examined post 
mortem, it will be seen that the surface from which ovulation has 
occurred is w-rinklcd and possibly blood-stained. The corpus lutcum 
develops by hv^iertrophy and lulcinization of the granulosa cells lining 
the follicle. Enlargement is rapid. By the 48th hour after ovulation it 
has attained a diameter of about 1'4 cm. Its colour is dull cream and 
the luteinized cells can be seen in the form of loose pleats. The corpus 
Imeum attains its maximum size by the 7th to Sth day of diccstrus. 
The luteinized pleats arc now relatively compact and the body comprises 
a more or less homogeneous mass, yellow to orange-yellow in colour. 
Its shape varies; the majority arc oval, but some are iircguJarly square 
or rectangular. The greatest dimension of the fully developed structure 
varies from 2*0 to 2*5 cm. Its weight also varies. In the author’s series, 
fully developed corpora lutea have varied from 4*1 to 7*4 g. (Similar 
variations also occur in the weights of the corpora lutea of pregnancy — 
3-9 to 7-5 g.) Sometimes the centre of the yellow body is occupied by a 
cavity. This has been seen in 25 per cent, of those collected by the 
author. The size of the cavity varies; in the majority it is small, averaging 
0’4 cm. in diameter, but occasionally it is large, up to 1 *0 cm. or more. 
It is occupied by yellow fluid. In the cases just described there is evidence 
of ovulation by the presence of a pin-head depression in the centre of the 
projection of the body from the surface of the ovary, and this serves to 
differenliate them from the common abnormality of the cow’s ovary' — 
lutcinization of the walls of the follicle w ithout ovulation. Nevertheless, 
it is probable that this is the condition which has been described in the 
past as cystic corpus Imeum and regarded as pathological. The author 
believes the presence of a cavity to be normal. (It might well be asked. 
Is there ever a central cavity in the corpus lutcum verum? The author 
has never seen a corpus futeum of pregnancy with a cavity, but he has 
encountered many in which the centre is occupied by white connective 
tissue, and he concludes that these originally contained cavities.) 

The Projection of the Cotpos Latemn from the Surface of the Ovary. 
As the corpus luteum enlarges it tends to push itself out of the ovary, 
stretching the surface of the latter, until by the time it attains maximum 
dev'elopment it forms a distinct projection. The degree and type of this 
projccUon vary. In the majority it is a distinct bulge about 1*0 cm. in 
diameter with a clear-cut constriction where it joins the genera! contour 
of the ovary. In other cases it is nipple-like. In a third type the projection 
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is indistinct but diffuse and occupying the greater part of the pole of the 
ovary. It would seem that the type of protrusion which develops depends 
on the extent of the surface of the ovary occupied by the follicle just 
before ovulation (see Figures). 

The Regressing Corpus Luteum. The corpus luteum maintains its 
maximum size and remains unaltered in appearance until the onset of 
prooestrus, i.e. 24 hours or so before the onset of heat. From this point it 
undergoes rapid reduction in size and changes in colour and appearance. 
By the middle of the heat period its diameter is reduced to 1 -5 cm., its 
protrusion is much smaller and less distinct, while its colour is changing 
to bright yellow. (This colour contrasts strikingly with that of the active 
body.) Its consistency is dense and already scar tissue invasion is com- 
mencing. By the second day of dioestms, its size i s reduced to abou 1 1 -0 cm . 
and its outline is becoming irregular. By this time its colour is changing 
to brown. By the middle dioestrus it has shrunk to a size of about 0-5 
cm. and its surface protrusion is little larger than a pin’s head. As it 
gets older its colour tends to change to red or scarlet. Small coloured 
remnants of corpora lutea of oestrus tend to persist for several months. 

The Size of the Ovaries. From the foregoing it will be appreciated 
that the size of an ovary will depend chiefly on the period in the oestrus 
cycle at which it is examined and whether or not it contains an active 
corpus luteum. The presence of follicles does not alter the size of an 
ovary to anything like the same extent. In the great majority of heifers 
and young cows examined at any time between the 6th and 18th day 
of the dioestrous period, one ovary will be distinctly larger than the 
other. The approximate dimensions of the larger one will be 3-5 cm. 
from pole to pole, 3 0 cm. from the attached to the free border, and 
2-8 cm. from side to side. (All ovarian dimensions given in this book are 
in this order.) From some part of its surface the corpus luteum will 
project. The smaller ovary rvill have approximate dimensions of 2-5 by 
1 -5 by 1 -2 cm. and it will be fiat from side to side. During the first 4 or 
5 days of the inter-cestrous phase there will be relatively little variation 
in size, for as yet the developing corpus luteum has not yet attained 
sufficient bulk significantly to influence the size of the ovary, while the 
regressing corpus luteum has lost its significant bulk. During the heat 
period also there will be little difference in size. If the ovary which 
contains the follicle undergoing prcomlation enlargement also contains 
the regressing corpus luteum (and this is often the case), the ovary con- 
taining the two structures will be a little larger than the other, but not 
strikingly so. 
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opportunity had arisen for repeatedly carrying out rectal examinations 
during heat and for the 24 hours succeeding it, this collapse of the 
follicle would have been detected. If such an ovary is examined post 
mortem, it rviJI be seen that the surface from which ovulation has 
occurred is wTinkled and possibly blood-stained. The corpus luteum 
develops by hypertrophy and luteinization of the granulosa cells lining 
the follicle. Enlargement is rapid. By the 48th hour after ovulation it 
has attained a diameter of about 1-4 cm. Its colour is dull cream and 
the luteinized cells can be seen in the form of loose pleats. The corpus 
luteum attains its maximum size by the 7th to 8th day of dicestrus. 
The luteinized pleats are now relatively compact and the body comprises 
a more or less homogeneous mass, yellow to orange-yellow in colour. 
Its shape varies; the majority are oval, but some are irregularly square 
or rectangular. The greatest dimension of the fully developed structure 
varies from 20 to 2-5 cm. Its weight also varies. In the author’s series, 
fully developed corpora lutea have varied from 4-1 to 7-4 g. (Similar 
variations also occur In the vv eights of the corpora lutea of pregnancy — 
3-9 to 7-5 g.) Sometimes the centre of the yellow body is occupied by a 
cavity. This has been seen in 25 per cent, of those collected by the 
author. The size of the cavity varies; in the majority it is small, averagng 
0'4 cm. in diameter, but occasionally it is large, up to 1 -0 cm. or more. 
It is occupied by yellow fluid. In the cases just described there is evidence 
of ovulation by the presence of a pin-head depression in the centre of the 
projection of the body from the surface of the ovary, and this serv'es to 
differentiate them from the common abnormality of the cow’s ovary — 
luteinization of the walls of the follicle without ovulation. Nevertheless, 
it is probable that this is the condition which has been described in the 
past as cj-stic corpus luteum and regarded as pathological. The author 
believes the presence of a cavity to be normal (ft might w ell be asked, 
Is there ever a central cavity in the corpus luteum verum? The author 
has never seen a corpus luteum of pregnancy with a cavity, but he has 
encountered many in which the centre is occupied by white connective 
tissue, and he concludes that these originally contained cavities.) 

The Projection of the Corpus Loteum from the Surface of the Ovary. 
As the corpus luleum enlarges it lends to push itself out of the ovary, 
stretching the surface of the latter, until by the time it attains maximum 
development it forms a distinct projection. The degree and t>pe of this 
projection vary. In the majority it is a distinct bulge about 1-0 cm. in 
diameter with a clear-cut constriction where it joins the general contour 
of the ovary. In other cases it is nippk-lilee. In a third tjTx: the projection 
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is indistinct but diffuse and occupying the greater part of the pole of the 
ovary. It would seem that the type of protrusion which develops depends 
on the extent of the surface of the ovary occupied by the follicle just 
before ovulation (see Figures). 

Tlie Regressing Corpus Luteum. The corpus luteum maintains its 
maximum size and remains unaltered in appearance until the onset of 
procEstrus, i.e. 24 hours or so before the onset of heat. From this point it 
undergoes rapid reduction in size and changes in colour and appearance. 
By the middle of the heat period its diameter is reduced to 1-5 cm., its 
protrusion is much smaller and less distinct, while its eolour is changing 
to bright yellow. (This colour contrasts strikingly with that of the active 
body.) Its consistency is dense and already scar tissue invasion is com- 
mencing. By the secondday of dicEstrus,its size isreducedto about I -Ocm. 
and its outline is becoming irregular. By this time its colour is changing 
to brown. By the middle dioestrus it has shrunk to a size of about 0-5 
cm. and its surface protrusion is little larger than a pin’s head. As it 
gets older its colour tends to change to red or scarlet. Small coloured 
remnants of corpora lutea of oestrus tend to persist for several months. 

The Size of the Ovaries. From the foregoing it will be appreciated 
that the size of an ovary will depend chiefly on the period in the oestrus 
cycle at which it is examined and whether or not it contains an active 
corpus luteum. The presence of follicles does not alter the size of an 
ovary to anything like the same extent. In the great majority of heifers 
and young cows examined at any time between the 6lh and 18th day 
of the diastrous period, one ovary wilJ be distinctly larger than the 
other. The approximate dimensions of the larger one will be 3-5 cm. 
from pole to pole, 3-0 cm. from the attached to the free border, and 
2-8 cm. from side to side. (All ovarian dimensions given in this book are 
in this order.) From some part of its surface the corpus luteum will 
project. Tlie smaller ovary will have approximate dimensions of 2-5 by 
1 -5 by 1 -2 cm. and it will be flat from side to side. During the first 4 or 
5 days of the inter-mstrous phase there will be relatively little variation 
in size, for as yet the developing corpus luteum has not yet attained 
sufTieicnt bulk significantly to influence the size of the ovary, while the 
regressing corpus luteum has lost its significant bulk. During the heat 
period also there will be little diflcrcnce in size. If the ovary which 
contains the follicle undergoing prcovulation enlargement also contains 
the regressing corpus luteum (and this is often the case), the ovary con- 
taining the two structures will be a little larger than the other but not' 
strikingly so. ’ 
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The Ovaries of the MnUiparons Cow. The ovaries of the normal 
multiparous cow do not dilTcr greatly from those of the heifer or first 
calver. They tend, however, in many cases to be larger. This increase in 
size is due in part to the progressive deposition of scar tissue resulting 
from prolonged function and in some cases also to the presence of 
large numbers of small hut visible follicles. Not infrequently the ovary 
which does not contain a corpus luteum measures 4-0 by 3-0 by 2-0 cm. 
Nevertheless, it is generally possible in mid-dioestrus to detect the corpus 
luteum, for, quite apart from its protrusion, the ovary containing it is 
plum-like, whereas the other is distinctly flattened from side to side. 
On section of such ovaries, the corpora lutea, active and regressing, and 
the follicles approaching maturity are identical wifh those described for 
the heifer. There is, however, an additional structure to be recognized — 
old scarred corpora lutea of previous pregnancies. They generally show 
a white, pin-head-sized projection on the surface of the ovary and on 
section arc found to comprise mainly scar tissue. They ate irregular in 
outline, with a maximum dimension of about 0-5 cm. Their colour is 
while (corpus albicans) or brownish-white. The corpus luteum of 
pregnancy does not atrophy after parturition as quickly as does that of 
cestrus after it has ceased to function. It is an appreciable structure for 
several weeks after parturition, brown in colour and about 1-0 cm. in 
diameter. It becomes progressively invaded by scar tissue. 

Bovine Ovaries duiuno the CEstrovs Cvcle, Figs. 6-15 
(Natural size) 

(Secth/i made from the free to the attached border through the poles) 
First-calf Heifers 
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Unbred Heifer 



Fig. 8. — Just after Ovulation. 

1. Collapsed follicle. Surface wrinkled and 2. Regressing C.L., bright yellow, 
blood-stained. Petechi® in ^vall. 


Young Cow 



Fio. 9.— One Day after Ovulation. 

1, Developing C.L. Pleats loose; colour 2 . Regressing C.L., bright orange-yellow; 
pale cream; central cavity. centre filled by connective tissue, 

- 3. Corpus albicans. 


Young Cow 



Fig. 10.— Two Days after Ovulation. 

1. Twin C.L., some hxmorrhage. 2. Regressing C.L., bright yellow. 


A-year-oJd Ayrshire — Two Calves 



Fio. 11. — ^Three Days’ Mctoestrus. 


1. Acthx C.L. Pleats loose; colour 
orangc-jxllow; central cavity. 


Z Regressing C.L., dense and brown. 
3, Corpus albicans. 
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Fic. IJ.— ExcEpnosxL Cortos^a Lvixa. 
Larg? and muUipk cavil i«. 


The E\ve 

The se:(ual season of most British breeds of sheep, maintained under 
the climatic conditions of the British Jsles, is from October to February, 
during vhich lime they have eight to ten recurrent cycles. This is fol- 
lowed hy a period of ancestrus until the following autumn. According 
to Marshall (19(M) Scottish Black Face ewes in the Highlands have two 
cj'cles only. The Limestone sheep of Westmorland and Derby and the 
Dorset Horn breed have two annual sexual seasons, the first during 
May and June and the second from September to December. In the 
southern hemisphere, Australia and South Africa, the breeding season 
occurs from hlarch to October, In parts of Central Europe the local 
breeds have no annual anccsirus, and it is reported in Australia and 
South Africa that the Merino breed may continue to have cycles 
throughout the year. As has previously been stated, declining light 
appears to act as a stimulus to the anterior pituitary gland in sheep. 
The a\ crage duration of heat in the British breeds is 24 hours, ovulation 
occurring towards the end of the period. In Cheviots heal may persist 
for as long as 35 hours and in Merinos for 48 hours. The dioestrous 
period varies from 15 to 19 days. 
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■ Signs of Heat 

The behaviour of the ewe towards the ram is a reliable indication. 
A non-receptive ewe trots away when approached by the ram, whereas 
the receptive one goes to meet him. Attention causes her to waggle her 
tail and she stands for him to mount. There may be noticeable con- 
gestion and swelling of the vulval labise during heat, but in this connec- 
tion there are marked breed variations. 

Changes in the Ovaries 

The ovaries of the ewe are smaller than those of the cow and then- 
shape is nearer the spherical. During ancestrus their size is approximately 
1-3 by 1-1 by 0 8 cm., and the largest follicles present vary from 0-2 to 
0-6 cm At the onset of heat one or more follicles have attained a size 
of 1 0 cm. Their walls are thin and transparent and the liquor folliculi 
appears purple in colour. Grant (1934) has observed that rupture of 
the follicle is preceded by the elevation of a small papilla above the 
general surface, and ovulation occurs through rupture of this papilla 
about 24 hours after the onset of heat. The development of the corpus 
luteum is similar to the cow; by the 5th day of dicestrus it is 0-6 cm. 
in diameter and it attains its maximum size, 0-9 cm., by the middle of 
the dioestrous phase, when it has a central cavity. (Roux, 1936.) 
As the dioestrous period advances its colour changes from blood-red 
to pale pink. Its size remains constant until the onset of the next 
heat, when atrophy is rapid and the colour changes, first to yellow 
and later to brownish yellow. In twin ovulations the corpora lutea 
may occupy the same or opposite ovaries. During pregnancy the 
corpus luteum persists from 0-7 to 0-9 cm. in diameter. Its colour is 
pale pink, but the central cavity has disappeared, having become filled 
by white tissue. 

Ovulation with corpus luteum formation, but without signs of heat, 
may occur during the so-called anocstrous period — spurious ovulation 
(Grant, 1934). As to the number of ova shed at a heat period, genetic 
and nutritional factors play a part. Hill sheep in this country generally 
have one lamb, but if they are transferred to lowland pastures where 
herbage is rich (before the onset of the breeding season) twins become 
the rule. With lowland breeds the general e.xpectancy is an average of 
T5 lambs per ewe. Roux (1936) in South Africa has noted that age is 
also a factor in the incidence of twinning. It attains its maximum when 
ewes arc 5-6 years old, after which it remains constant. 
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The Sow 

The mature sow has recurrent heat cycles throughout the year until 
she becomes pregnant. The duration of oestrus is 2 days and that of 
diecstrus 19 days. Ovulation inay'occur on cither day of heat. In pig- 
breeding establishments it is customary for sows to be either pregnant 
or suckling young continuously. During the suckling period heat is in 
abeyance. When the young are weaned 8 weeks after farrowing, heat 
occurs 4 days later. If, however, weaning is delayed beyond the 8th 
week, the onset of heat varies up to 14 days, after which regular cycles 
occur until she is again pregnant. 

Signs of Heat 

King (1947) describes the signs of heat as follows. During prooestrus 
the sow becomes restless and her appetite reduced. Swelling and tume- 
faction of the labia: are marked. There is frequent grunting and she 
endeavours to escape from confinement. With the onset of oestrus, 
frequent grunting continues, but the most noticeable feature is that the 
sow frequently stands motionless in the position for service. This stand- 
ing can readily be provoked by rubbing the sides of the body with the 
hand. On introduction to the boar, after a little sniffing around, she 
stands quite still, grunting continuously. She generally remains quite 
still during the period of coitus, a matter of KH5 minutes, but gilts 
when mating with heavy boars may become fidgety during the later 
stages due to the great weight of the male. 

The Ovaries 

The ovaries of the mature sow are relatively large and mulberry-like 
in appearance. This lobulation of the surface is due to its being almost 
entirely occupied by large follicles or corpora lutea. The follicles attain 
a diameter of 0-8-1 -0 cm, before ovulation and the fully developed 
corpora lutea are from TO to T3 cm. At first they are blood-red in 
colour, but later become pale buff. 

The Bitch 

The sexual behaviour of the bitch diflers markedly from that of the 
species already reviewed. Heat occurs twice yearly, with an interval of 
about 6 months. In the majority, the first annual period occurs between 
January and March and ‘the second during August and September. 
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This seasonal incidence is not absolute under conditions of domestica- 
tion, and an occasional in-season bitch may be met at any time of the 
year. 

Thecestrous cycle of the bitch has been extensively studied by Evans 
and Cole (1931) in America, and the author has drawn freely from their 
excellent monograph, particularly in regard to the changes which occur 
in the genital organs, in the preparation of this chapter. 

The cycle is divided up as follows: 

(a) Proffistrus. Is characteriaed by a flow of blood from the vulva 
and the progressive enlargement of the labire. Its duration is generally 
9-10 days, with variations ranging from 4 to 14 days. 

(b) CEstms. The blood discharge is reduced or has ceased and there 
is marked enlargement and tumefaction of the vulva. Its duration 
also averages 9 days, with a range of from 5 to 12 days. Sexual 
desire is at its greatest intensity during the first 2 days. It is noticed 
that when procestrus is long oestrus tends to be short, and the converse, 
but the total duration of these two periods generally occupies 18-21 
days. 

(c) Metffistrus. Is characterized by pseudo-pregnancy changes in the 
endometrium. This period lasts for 8 weeks and often terminates in a 
phantom parturition with lactation. 

(d) AncEstrus. Extends from the end of the pseudo-pregnancy phase 
until the onset of the next prooestrus. Its duration is about 3 months. 

Signs of CEstrus 

The first indication that heat is approaching is the onset of slight 
swelling of the vulval Ups. This indication generaUy precedes the com- 
mencement of bleeding by several days. Labial swelling is progressive 
during the procestrus period. Bleeding attains its maximum early in 
prooestrus and continues at this level into the early part of the true 
heat phase. During the greater part of prooestrus the bitch, although 
attractive to the dog, takes no interest in his attentions. She will not 
stand for him and generally attacks him if he attempts to mount her. 
A day or so before the end of procestrus her attitude changes. She shows 
signs of courtship towards the male. These comprise sudden darting 
movements which end in a crouching attitude with her limbs tense and 
her face alert. She barks invitingly, but as the dog approaches she 
moves suddenly again. She will not yet allow him to mount. With the 
onset of oestrus the invitation to coitus is obvious. She stands in the 
mating position with her tail sUghtly raised or held to one side. She 
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remains still while the male mounts and copulates. In the later stages 
of the copulatoty tie, which occupies from 1 5 to 25 minutes, she becomes 
restless and irritable and her attempts to free herself may cause the male 
considerable physical embarrassment. After the first 2 days of heat 
sexual desire gradually recedes, but with the continued persuasion of 
the male she will accept coitus until the end of the period. Bleeding, 
although reduced in amount, generally continues well into the heat 
period and may persist until the end. More often, however, the diS’ 
charge becomes yellow in colour as heal proceeds. Vulval swelling and 
tumefaction are greatest at the onset of the stage of acceptance. 
During the course of oestrus the enlarged labia: become softer in con- 
sistency. Some labial swelling continues into the first part of the met- 
cestrous phase. 


Changes in the Vagina and Uterus 

During ancestrus vaginal smears contain leucocytes and epithelial 
cells. The former, however, are relatively scanty. With the onset of 
procestrus there is a sudden appearance of comified epithelial cells 
with an equally abrupt disappearance of leucocytes. The end of oestrus 
is heralded by the reappearance of leucocytes and small epithelial cells. 
During the first few days of raetoestrus the great number of leucocytes 
present gives the smear a pus-like appearance. 

The vaginal epithelium during the period of sexual rest is of the low 
columnar, cuhoidal types and comprises two or three layers only. 
During procestrus the epithelial cells change to the high, squamous, 
stratified type and persist in this form until the later stages of oestrus. 
The stratum comeum and the layers immediately beneath it are lost by 
desquamation during the proocstrous and oestrous periods leaving a low, 
squamous structure which becomes converted to columnar epithelium 
in from 1 to 3 weeks after the end of heat. During pseudo-pregnancy 
(and pregnancy) the epithelium is of a higher columnar type than 
during anoestrus. 

The endometrium of the bitch is of special interest because of the 
bleeding which occurs during procestrus and also of the pscudo- 
pregnanc^r changes which, in the absence of pregnancy, follow heat. 
Evans and Cole have noted the simple structure of the uterine glands, 
the cedematous condition of the connective tissue and the hyperreraia 
of the capillaries immediately beneath the epithelium, with extravasation 
into the connective tissue, during procestrus and cestrus. These workers 
were unable to find any break in the epithelium and concluded that if 
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bleeding from open blood-vessels is the correct explanation, they must 
be few in number and' of minute size. The alternative explanation for 
the presence of erythrocytes in the uterine lumen is that of diapedesis 
through the intact epithelium. 

During procEStrus and oestrus the cornua become enlarged, turgid and 
circular on cross-section. This contrasts strongly with their relaxed state 
and flattened appearance during sexual quiescence. 



Fig. 16-— Tiic Uterus and Ovaries of the In-<estrous Ettch just before Ovulation. 

The right ov7.ry has been sectioned to show the hypertrophy of the follicle wall. 

, The Ovaries 

During the anoestrus the ovaries are oval and slightly flattened in 
shape. In a bitch of medium size they measure approximately 1 -4 cm. 
from pole to pole and 0-8 cm. from the attached to the free border. 
No appreciable follicles can be seen, although on section the minute 
remnants of the corpora lutea of the previous cycle may be seen as 
yellow or brown spots. In the young bitch the surface of the ovaries is 
smooth and regular, but in the aged animal it is irregular and scarred. 
At the commencement of proccstrus developing follicles have already 
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The Ovaries of the Bitch, Figs. 17-21 
(Natural size) 

S-montb animal of 15-lb. wcighi 

u R. 



Fro. 17.— PROftsTwus 2-3 Days. 

MatVed hypertrophy of granulosa cells lining follicles. 



Fio. 18 — Just Antn OvvtATiO'i. 

Follicles (right ovary) collapsed. Left ovary shov»s remnants of corpora luiea of 
previous neat. 



Fic. 19— Ijstc in Ulat 

Corpora lutca forming. Pleats loose and Besh-colpurcd Central cavities. 


25-!b. Cur Bitch 



Fio. 20. — Pregnancy 7i Weeks. 

Three fettases in each conni. Corpora Jutea flesh-coloured. Old remnants still visible. 



Fio. 21, — Four Weeks after PARTUnmoN (Five FtrrvsEs). 
Corpora lutea shntnken and cream in colour. 
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attained a diameter of 0-5 cm. They progressively enlarge until at the 
time of ovulation their size varies from 0-6 to 1-0 cm. By this time the 
ovary is considerably enlarged, its size depending on the number of ripe 
follicles present, and its shape is irregular due to the projection of the 
follicles from its surface. Owing to the thickness of the follicle wall it 
may be difficult to distinguish between follicles and corpora lutea. 
Prior to ovulation the surface of the follicle shows a slightly raised 
papule, pin-head in size, and the epithelium covering it is brown in 
colour, which contrasts with the flesh colour of the remainder of the 
follicle. A remarkable feature of the ripening follicle of the dog is the 
thickness of its wall, due to hypertrophy and folding of the granulosa 
cells. This can be seen on section with the naked eye. Ovulation is 
spontaneous and occurs about 24 hours after the onset of the period of 
acceptance. Rupture of all the follicles occurs within a relatively short 
period. The longevity of the ova in this species is phenomenal. It is 
probably as great as 4 days. The corpus luteum at first contains a central 
cavity, but becomes filled by compact luteinized cells by the lOth day 
after ovulation, by which time the body has attained its full size (0’6- 
TO cm.). Corpora lutea now comprise by far the greater mass of the 
ovary. As a rule an approximately equal number of corpora lutea are 
found in each ovary, although occasionally there are wide differences. 
(In this connection it is interesting to note that the numbers of ftetuses 
in the respective cornua in pregnancy frequently differ from those of the 
corpora lutea in the ovaries on the respective sides. Embryonic migration 
into the cornua on the opposite side would appear to be common.) 
On section the corpus luteum is yellowish-pink in colour; it remains 
unchanged in the non-pregnant bitch until about the 30th day after 
ovulation, after which it slowly atrophies. Visible vestiges may be 
present throughout anmstrus. During pregnancy the corpora lutea per- 
sist at their maximum size throughout, but regress fairly rapidly after 
parturition. 


The Cat 

CEslrous cycles arc seasonal in the cat. They commence in January 
and attain a peak during March and April. From this point intensity 
falls and then rises again to reach a second peak period in June, after 
which it again falls. Sometimes a third phase occurs in September. 
There are generally two or three cycles in each phase in the absence of 
pregnancy. During October, November and December this species is 
ancEstrous. 
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The onset of heat is sudden, its duration is 2 to 4 days and it ends 
abruptly. The average period of dictstrus is 4 weeks. During lactation 
heat is inhibited, and it recurs 3-4 weeks after weaning. If the kittens 
are taken away at birth, the cat conies into heat in 3-4 weeks. 

Ovulation is dependent on coitus (or some comparable stimulus), 
and occurs about 26 hours later. The corpora lulca attain their maxi- 
mum size by the 17th day, when their diameter is 0-3 cm. In the absence 
of pregnancy following mating, there is a pseudo-pregnancy phase 
with maximum glandular activity of the uterus at the 20th day. There 
is quicsceuce again by the 30th day. 

In pregnancy the corpora lutea maintain their maximum size until 
the 30th day, and from this point slowly regress, although at parturition 
they are still visible. A striking feature of the cat’s ovary is that in an 
animal from which kittens are removed at birth and which conceives 
again 3 weeks iater, two sets of active corpora lutea will be found in the 
ovaries, the new and the old. It would seem that the latter under the 
iniluencc of the former regain functional vigour. 

Signs of Heat 

The animal seeks the male and utters a characteristic low vocal call. 
Postural invitation to coitus is evidenced by lowering of the fore part 
of the body and raising the hind, with a characteristic “pedalling" move- 
ment of the hind legs. During coitus the male grasps her firmly at the 
back of the neck with his teeth. Introduction of the penis is accom- 
panied by a short, sharp cry from the female. Ejaculation is immediate. 
After disconnecting, the male takes up a position a short distance 
away and watches her. Her behaviour is characteristic; she rolls vigor- 
ously, with her fore and hind limbs fully extended and with a peculiar 
pronation of the fore limbs— digits splayed and claws exposed. During 
beat copulation may occur many times. 
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CHAPTER 2 

PREGNANCY AND ITS DETECTION 

The veterinarian is frequently asVed to give an opinion as to whether 
or not an animal is pregnant. Early knowledge of the fact is often of 
considerable economic value, while in investigations into infertility, 
particularly in herds of cattle, it is essential that animals in the early 
stages of pregnancy shall be detected. Accurate detection is not always 
easy, for while a female may exhibit a number of signs which are 
strongly suggestive of pregnancy, a positive opinion can as a rule only 
be expressed by the recognition of the uterine changes characteristic of 
pregnancy or by the palpation of the fetus itself or its membranes. In 
some species, particularly the mare, changes which occur in the vagina 
and uterine cervixafFord very sirongc\'idcnce, as also does the presence of 
osstrogenic and gonadotrophic hormones in the urine and blood serum. 

In those species which have an astrous cycle of short duration and 
frequent recurrence, cessation of the cycle after coitus is the first indica- 
tion that an animal is pregnant, and it is generally a reliable one. There 
are, however, marked variations in the intensity of the signs of heat, 
particularly in the cow and mare, and it is possible that the cycle has 
recurred but has been unobserved. Moreover, heat may be inhibited in 
non*prcgnanl animals due to hormone dysfunction. On the other hand, 
animals may show signs of heal and even accept service while pregnant. 
Such is often the case in the mare and cow. 

Williams (1921) slates that from 1-2 per cent, of pregnant cows show ctstnis, 
and ibe author’s experience confij^ns this. Bullard (1934) reported his obsena- 
tions on 9 animals which exhibited cestrus on one or more occasions during a 
single gestation and 1 which showed heal during two gestations. The number of 
periods in individuals varied from one to four. Out of a lota! of 1 5 heats during 


higher. Of the 44 additional matings, 14were during the first 30 days of pregnancy, 
14 between 31 and 100 days, and §6 from lOl to 232 days. Both cows and 
heifers were involved. 

It is unknown whether ovulation with corpus luteum formation occurs 
at such heat periods in. the cow. The evidence is against it. In a series of 
more than 100 random post-mortem pregnancy specimens at all stages 
of gestation, the author has only seen two corpora lutea with a single 
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foetus on one occasion, and the assumption is that it was a case of twin 
ovulation and that one ovum perished. It is of interest to note in the 
mare, however, that ovulation during pregnancy occurs. 

During pregnancy an animal tends to become sluggish in tempera- 
ment and more tractable. There is also a tendency to fatten. Increase in 
bodyweight is an evident accompaniment of the growth of the fmtus 
and hypertrophy of the nterus and the mammary glands, and if regular 
weighing of the female is carried out it may serve in the later stages as 
evidence of pregnancy, but by this time other and more reliable indica- 
tions are generally present. It is a matter, of course, that will be in- 
fluenced by many factors and it is unlikely to give clear-cut evidence 
other than in the species having multiple young. 

Increase in the volume of the abdomen is also an unreliable guide in 
animals except in the multiparous species. Moreover, in these care 
must be taken not to confuse pregnancy with diseased eonditions which 
cause abdominal distension. 

Detection of the foetus, or foetuses, through the abdominal wall is a 
method the facility of which varies not only in the different species but 
also with individuals. In the large, uniparous species the method is 
only of service in the later stages of gestation and individuals will be 
encountered in which the fetus cannot be detected with certainty by 
ballottement even at term. In the dog and cat, however, the detection of 
changes in the uterus and later of the fetuses themselves by palpation 
through the abdominal wall is the most reliable method. Progressive 
hypertrophy of the mammary glands and of the teats is reliable evidence 
of pregnancy. The period in gestation, however, at which it can first be 
detected varies in the different species. Moreover, in the animal which 
has been lactating throughout the greater part of the gestational period, 
its value as a guide is delayed until the terminal stages. Finally, in the 
bitch, in which subject cestrus is succeeded in the absence of pregnancy 
by pseudo-pregnancy changes, some mammary development may occur 
although the animal is not gravid. 

In the borine, palpation of the uterus per rectum is the most reliable 
method of pregnancy detection; while in the mare despite the develop- 
ment of other methods, rectal examination remains the standard clinical 
one. 

The Mare 

For the early detection of pregnancy in the marc by rectal examination 
it is essential that the examiner shall have had experience of uterine 
palpation per rectum in non-pregnant animals. He must be familiar 
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with the “feel” of the uterine body beneath the fingers: be able to 

detect the cornua passing outwards and forwards and appreciate their 

size and tension when quiescent. He must also be able to locate the 

ovaries. 

The restraint it is necessary to apply to the mare in order to carry out 
the examination will vary according to its individual temperament. 
In some it will be sufficient to raise a foreleg. More often, however, it is 
advisable to apply a twitch to the upper lip. In particularly nervous or 
treacherous mares it may be decided to work over a stable door or with 
a truss of bay behind Ihe.animal. The hand and arm should be well 
lubricated, introduced through the anus, and fmecs removed from the 
rectum and the terminal portion of the colon. The lubricant used should 
be relatively non-irritating in order that straining shall not be provoked. 
As a rule, soap lather is employed although one of the non-irritating 
proprietary lubricants is preferable, Disinfeelant solutions are best 
avoided. In the first instance the arm is introduced as far as the elbow 
only. Later, when the ovaries are being sought, it may be necessary to 
insert it farther. Finger-nails should be trimmed and great care must be 
taken not to apply too great pressure to the bowel wall, particularly 
during waves of peristalsis, for there is a risk that by doing so it will be 
injured. 

Numerous writers have described the changes which occur in the 
pregnant uterus as detected by rectal examination ; prominent among 
them being Dimock (1936) in America, Day (1939) in this country 
and Peters (1939) on the Continent. In preparing the description which 
follows the author has drasvn on the writings of these observers and on 
his personal experience. 

It is possible to detect pregnancy in a high percentage of mares 
at any time from the 30th day onwards, although during the 30-60 
day period accurate detection is easier in primigravida and non- 
foaiing mares than it is in those which have conceived at the foaling 
heat. 

At the 30th day the gravid cornu, more often the right, is turgid and 
sausage-like in outline, and it contrasts strikingly with the flaccid uterine 
body and non-gravid horn. The beginner should locate the uterine 
cervix lying on the pelvic brim. A little in front of it the division of the 
body into the two horns will be felt. In (he living subject the “bifurca- 
tion” is at right angles to the body and little difficulty should be 
experienced in picking it up with the fingers and then following each 
hom outwards and forwards. 
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Table 1 


The Early Detection of Pregnancy in the Mare by Mectal Examination 
(Day, F. T.) 


Duration of 
pregnancy, 
days 

Size of palpable 
embryonic mass 

Position in the uterus 


Bantam’s egg. 

Uterine cornu (often the right). 


Golf ball. 



Pheasant’s egg. 

>« >> ft >> 


Hen’s egg. 

tt tt >> >> 


Tennis ball. 

t< »> tt <« 


Turkey’s egg. 



Goose egg. 

Occupying two-thirds of the cornu and 
one-third of the body. 


Jaffa orange. 


Large Jaffa orange. 

Occupying comu and about half the 
body. 


Ostrich egg. 


Child's football. 

Filling the whole of the body and gravid 
comu. 


Data based on findings in Welsh ponies; other breeds svill be relatively larger. 


By the 45llt day, in the riding mare, the embryonic mass forms a 
soft distension towards the apex of the cornu, oval rather than spherical 
in outline, and measuring about 6 cm. from side to side. The non- 
distended part of the horn behind it can generally be recognized. In 
locating the cornu the operator may find it an advantage to rotate his 
arm and search with the fingers in the outwards direction. In this way 
he tends to fix the cornu against the iliac shaft. 

By the 60th day the localized cornual distension has attained a 
breadth of about 8 cm.— a large orange; it is still relatively soft to the 
touch and gentle pinching of the uterine wall may reveal the fetal 
membranes slipping through the lingers. 

At 90 days distension involves the uterine body as well as a cornu. 
Its width is about 12'5 cm. and it lies somewhat transversely in front of 
and with its dors,nl surface the same level as the pelvic brim. Care must 
be taken not to confuse a partially filled urinary bladder with the 
uterus during the 70-100 day period. 

.11 no days the outline of the distended uterus resembles a rugby 
footb.-iU and the organ has sunk a little below the pelvic brim. By 
gently tapping the dorsal surface with the fingers it may be possible to 
feci the fetus as it touches tlie uterine wall. 
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The 90-120 day period is the optimum time for the eariy detection 
of pregnancy by this method. Day (1940) points out that at this period 
the beginner may be confused between a distended uterus and an in- 
flated condition of the large colon, but with a little experience the differ- 
ences in tone which these organs present become readily distinguished. 

By the l50//i day appreciable distension of the uterine body tends to 
be lost owing to the uterus having sunk downwards and forwards into 
the abdomen and the fluids having gravitated with it. At this stage a 
positive diagnosis may be difficult to make, but the absence of a 
quiescent uterus and the inability to detect the ovaries in their normal 
position is almost conclusive evidence of pregnancy. 

From 200 days onwards the size of the foetus is such that parts of it — 
limbs, head, ribs — can generally be palpated without difficulty. 

The ovaries of the pregnant mare can be palpated with relative case 
during the early stages. At first they are freely movable, but with the 
gradually increasing weight of the uterus and the consequent tensing of 
the mesovarium this mobility is progressively lost. Reduction in mobility 
is recognizable by the 90th day and is marked by the 120th. After this 
time it is unlikely that the ovaries will be detected, as they have been 
drawn downwards and fonvard beyond the reach of the hand. The size 
and shape of the ovary on the gravid side do not provide supporting 
evidence of pregnancy, as they do in the cow. 

The Ovaries during Pregnancy 

The presence of ovary-stimulating hormones in the blood serum of 
marcs during certain well-defined periods of pregnancy makes a con- 
sideration of these organs of special interest. Cole, Howell and Hart 
(1931), who have investigated the subject, have divided the gestational 
period into four stages in relation to the changes which occur in the 
ovaries. 

First Stage. This is characte-rized by picsctwie of one coTpr\ia 
luteum, the corpus luteum of pregnancy, in one of the ovaries and 
follicles of various sizes in both ovaries. It extends from conception 
until shortly after the 40th day. During this period the blood serum 
has no cfiect on the ovaries of immature rats in doses as great as 
60 c.c. 

Second Stage. In this period, which extends from about the 40th 
to the 150th day of pregnancy, there is progressive activity in the ovaries 
which is manifested by the continued formation of follicles and by 
marked lutelnization. There may be as many as 10-15 follicles over 
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1 cm. forming corpora lutea or solid corpora lutea. Cole et at., debating 
the question as to whether ovulation precedes this luteinization, state 
that in 8 out of 13 cases examined during this period, two distinct 
rupture points were visible and in one mare four rupture points were 
seen. They consider it to be logical to conclude therefrom that ovulation 
frequently occurs. It is during this period that the blood serum contains 
high concentrations of gonadotrophic hormone as demonstrated by the 
rat test. 

Third Stage. The distinguishing feature of this period is the regression 
of the corpora lutea and large follicles are completely absent. It com- 
mences about the end of the 5th month and probably terminates at tire 
end of the 7th. This stage coincides with the disappearance of ovary- 
stimulating substances from the serum. 

Fourth Stage. During the terminal stages of pregnancy only minute 
vestigates of the corpora lutea exist and only rarely are follicles larger 
than 1 cm. found. 

Reference has already been made, when discussing the ocstrous 
cycle, to the greater frequency with which ovulation occurs from 
the left ovary than the right in the mare, yet several observers 
(Kedrov, 1939; Day, 1940; Amoroso and Rowlands, 1948; and 
Hancock, 1948) have noted that the foetus generally occupies the right 
uterine horn. 


Amoroso and Rowlands quote 15 single pregnancies of which 13 
"ere implanted in the right horn and in only 4 of these could it be 
certain that ovulation at the time of mating occurred in the right ovary 
alone. In another 8 it was established that ovulation took place in the 
eft ovary. Of 5 twin pregnancies, expulsion of both ova was from the 
eft ovary in 2, and foetal migration occurred in both cases. In one a 
foetus Was implanted in each horn and in the other the right horn con- 
tained both. Hancock found 15 of 19 single pregnancies to be in the 
rjght cornua. Day has reported the migration of foetuses in both direc- 
tions within the uterus. 

Tlicrc has been some doubt as to whether the marc in fact ovulates 
tiring pregnancy. Amoroso and Rowlands (1948) have provided proof 
on this point. They have recovered one or more ova from the oviducts 
°f 9 out of 14 mares which have been examined post-mortem when 
f u^^ pregnant. The ovaries of all 14 marcs contained one or more 
u ly formed corpora lutea, but in none (with the possible exception of 
<t marc killed on the 46th day) could the primary’ corpus hitcum of 
pregnancy be recognized. 
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The Vagina 

Day and Miller (1940) have studied the vagina of the mare during 
pregnancy. Commencing as early as the 30th day the mucous membrane 
becomes very much paler in colour than it is at any lime during the 
cestrous cycle. It presents a pearly appearance covered by a fine nehvork 
of small blood-vessels. A little later the vessels become obscured and the 
mucosa appears uniformly blanched and pale. Introduction of a specu- 
lum may be difitcult, for there is no tendency for the vagina to balloon 
and the walls, which seem to be quite dry, separate with difficulty. The 
cervix and the external os become obscured by a sticky, opaque secre- 
tion. The cervix is turned away from the midline; usually downwards or 
to one side, but occasionally upwards. Palpation reveals the mucosa 
to be covered by a copious, sticky secretion, greyish-yellow or pinkish 
in colour. The amount and stickiness of the secretion increase as preg- 
nancy advances. Confusion may arise when examining mares in 
ancEstrus in the winter, when the vagina is also dry and blanched, but 
the amount of mucus present is much less than in pregnancy. 

In the later stages of pregnancy in the mare it is generally possible 
to palpate parts of the fcctus through the anterior vaginal wall, and as 
the animal generally resents vaginal interference less than rectal, this 
should be the first examination performed. 

The Mammary Glands 

Hypertrophy of the mammary glands is seldom appreciable until 
the last 21 day's of pregnancy. It is generally less marked in primigravida 
than in multigravida. Tumefaction of the teats occurs during the last 
3 or 4 days. Qidcma of the ventral abdominal wall is sometimes present 
in the terminal stages. Just before foaling the mammary secretion may 
exude from the teals and coagulate about the orifices, forming a pearly 
bead. This process is known as “naxing" and is regarded as a reliable 
indication of approaching parturition. The duration of sraxing varies. 
In some mares it may be seen as early as 48 hours before foaling; in 
others for 1-2 hours only. Multigravid mares may show no signs of 
wax; in fact, they may commence to lactate as early as 48 hours before 
foaling — milk squirting from the teals as they move about. 

Duration of Gestation 

There is considerable variation in the normal duration of gestation 
in the marc. Flcming-Craig (1930) quote numerous Continental obsers'a- 
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tions which give a range of 307-420 days, with an average of between 
335 and 346 days. Periods over 400 days, however, must be regarded 
as very exceptional, although relatively short periods in the 310-day 
region are not uncommon. 

In recent observations by Tutt (1944) on 68 English thoroughbred 
mares, the average in 1942 was 340 days, with a range of 309-361 ; and 
in 1943 the average was 354 days, with a range of 325-381. 

It is generally accepted that gestation tends to be a little longer with 
colt than with filly foals. 

English experience does not confirm Williams’s (1940) statement 
that foals in which the gestational period approximates 365 days are 
usually ill from sepsis, nor does it indicate that there is a higher mortality 
among foals born after the shorter gestational periods. 


Biological Tests 

Blood Scrum. The presence of a gonadotrophic factor in the blood 
serum of the pregnant mare was first discovered by Cole and Hart 
(1930). Since that time it has become known as pregnant mare’s serum 
hormone, or “P.M.S.” It is first found between the 37th and 42nd days 
of pregnancy and reaches its maximum between the 50th and 80th days, 
although peak concentrations may persist to the 100th day. From this 
point it gradually diminishes until it is absent after the 150th day. 

The presence of this hormone is demonstrated by the stimulation of 
ovarian activity in immature rats or mice, and it serves as a means of 
pregnancy diagnosis during the 45-100 day period of pregnancy. 

Miller and Day (1938) have described the mouse test in detail. 

30-40 C.C, of the mare’s blood is allowed to coagulate and the serum expressed 
in about 24 hours. A certain amount of hatmoiysis may have occurred due to 
shaking during transit, but this docs not appreciably affect results. The serum is 
stored at 4® C. and injected in quantities of 0*25 ml. (c.c.) twice daily for 2 days 
into each of four or five test mice about 31 weeks old. Some 24-30 hours after 
the last injection the ovaries and uteri of the mice are examined post-mortem. 
In a negative case the uterus is small and undeveloped, the horns being little 
thicker than ordinary sewing thread: the ovaries are small and inactive, each 
beingauniformpalepinkincolourand hardly as large as ahempseed. In positive 
cases the uterus is generally turgid and swollen to five times its normal size. It may 
be somewhat ballooncdwith fluid. The ovaries show a variety of changes, depend- 
ing on the concentration of the hormone and the degree of responsiveness of the 
mouse. In all cases they are swollen and congested. The weaker positive sera from 
early pregnaney produce a crop of ripe follicles in each or at least one ovary, 
while the stronger samples produce a crop ofharmorrhagic follicles or of corpora 
lutca. Hxmorrhagie follicles appear as dark-red or black spots numbering from 
2-3 to as many as 7-8 in each ovary. In positive cases also the vagina and vulva 
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arc markedly swollen, and in some a tentative diagnosis can be made by examina- 
tion of the external genitals. It is inadvisable, bonever, to base a diagnosis on 
this feature only, since a considerable number of positive reactions are not 
accompanied by marked vulval swelling and congestion. 

These workers have found the test to be approximately 90 per cent, 
accurate for the diagnosis of pregnancy between the 60th and lOOth 
day (see Table 2). 

Urine. The presence of restrogenic hormones in the urine of pregnant 
females was first discovered by Aschheim and Zondek (1927). The 
pregnant mare generally commences to excrete cestrone in her urine in 
appreciable quantities at about the 75th day after conception ; it may 
be delayed until the 8Sth-90th day, while in exceptional cases the I20th 
day may be reached before a mare’s urine contains sufficient quantities 
to give a positive reaction. From this time the amount increases until 
the 280th-290th day, after which it decreases until during the last month 
of pregnancy the amount may be very small. 

The Alouse Test (Allen and Doisey et al., 1924). Ovariectomized mice 
are used and a positive reaction comprises the provocation in the 
vaginal epithelium of the changes which characterize cestrus. Miller 
(1938) has described the test as follows : 
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accompanied by marked vulval sw-elling and congestion. 

These workers have found the test to be approximately 90 per cent, 
accurate for the diagnosis of pregnancy between the 60th and 100th 
day (see Tabic 2). 

Urine. The presence of oestrogenic hormones in the urine of pregnant 
females was first discovered by Aschheim and Zondek (1927). The 
pregnant mare generally commences to excrete ccstrone in her urine in 
appreciable quantities at about the 75th day after conception; it may 
he delayed until the 85th-90th day, while in exceptional cases the 120th 
day may be reached before a mare’s urine contains sufficient quantities 
to give a positive reaction. From this time the amount increases until 
the 280th-'290th day, after which it decreases until during the last month 
of pregnancy the amount may be very small. 

The Mouse Test (Allen and Doisey et ah, 1924). Ovaricctomized mice 
are used and a positive reaction comprises the provocation in the 
vaginal epithelium of the changes which characterize oestrus. Miller 
(1938) has described the test as follows ; 

Young female mice arc spayed, and they are ready for the purposes of the test 
2-3 weeks after operation. They can be used for successive tests provided 2-3 
weeks elapse between them. The urine sample should be a “ true” one taken from 
the mare in her normal resting state. Prior to use the unne is treated to overcome 
its toxicity to mice. 

Sulpho-salicyhc acid (1 g. per 25 c.c.) is added until all reaction between it and 
the urine ceases. The urine is then allowed to stand for i hour. By this treatment, 
protein is precipitated, bacterial activity is inhibited and some degree of detoxica- 
tion occurs. Most equine urine is strongly alkaline, especially that obtained from 


volume of distilled water. In this form it is ready for use. 

Four mice of about equal size and age arc i«ed. 0-5 c.c. of the prepared urine 
is injected subcutaneously twice daily for 3 days. 1-2 days after the last injection 
the test is “read.** Using a wire loop, smears are made from the anterior 
of each mouse and these are stained by the usual Giemsa technique. Under the 
infiuence of ccstrone, the normally smaH, round, nucleated epithelial cells are 
converted into large, angulaled, comifkd, non-neucleated cells, and it is on the 
presence of the latter that a positive diagnosis is based. 

At the 120th day the test is about 80 per cent, accurate, errors being 
chiefly in negative results Crablc2). For information on the factors which 
cause erroneous results the reader is referred to Miller’s original writings. 
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AllfoalcJ 66 0 100 66 0 100 66 0 100 

Noncfculcil 4 24 85-7 I 27 96-4 1 27 96-4 
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Chemical Tests 

Cuboni Test. Cuboni (1937) first developed a chemical test for the 
detection of cestrogenic hormone in mare pregnancy urine (sec Table 3). 

A mixture of 15 c£. of urine and 3 c.c, of concentrated hydrochloric add is 
heated in a v.uier-bath at boIUng*point for 10 minutes. The mixture is cooled, 
poured into a separating funnel, 18 c.c. of benzol added and the 'xholc shatter. 
The benzol layer is collected, poured into 10 c-c. of concentrated sulphuric acid 
and heated in a water-bath at 80’ C. for 5 minutes. The mixture is then cooled 
again. In the case of pregnant animals a green fiorescence develops, while with 
the urine of non-pregnant mares no such florescence occurs. A positbe reaction 
first appears at about the I20lh day of the gestational period. 

Phenolstilphonic Acid Test. This test was devised by Mayer (1944) and 
is based on the Kober colorimetric test for cestrogens (Table 3). 

The hydrolyris of the conjugated estrogens is accomplished by slowly adding 
3 c.c, of concentrated HCl to 5 1 c.c. of a specimen of mare's urine in a Pyrex test- 
tube and heating in a boiling water-bath for 10 minutes. This is a modification 
of the hydrolysis technique recommended by Smith and Smith. Following the 
hydrolysis, the urine is cooled to 15® C. in an ice water-bath to precipitate urinary 
pigments and substances formed during hydrolysis which mask the final red 
colour. The precipitated stibslances are remoted by filtration and the amber- 
coloured fdtrate collected in a separating funnel . 

The filtrate b the funnel b extracted twice with 20 c.e. and once with 10 c.c. of 
peroidde-free ether to reraot'e the estrogens. The combined ether extracts are then 
shaken b the separating funnel with 100-c.c. portions of 2 per cent Na^COj 
solution untn the carbonate washes are colourless (usuaHy three or more washes 
arc required). The carbonate washes are foUowxd by a final >vash with 20 c.C. of 
distilled water. 

The ether extract at this stage is nearly colourless, but in many bstances may 
Contab a puipUsb-red pigment, Tbe washed ether is now extracted with three 
I5-C.C. portions of N.IO NaOH, in which the estrogens arc soluble but in which 
many of the ether-soluble, contambatbg substances do not dissolve. The "NaOH 
extracted ether is washed once vdth 15 cx. of distilled water. The water wash and 
three NaOH extracts are combbed, and 25 per cent. H2SO4 added until the solu- 
tion is add to congo-xed paper. The combined acidified N.IO NaOH extracts and 
water wash arc then extracted with ether to remove estrogens as previously 
described for tbo filtrate of tbe ueiaary hydrofysaCe, The 20 per cent. Ka^COj 
and water washes are also made if the ether extracts are brown. 

The three ether extracts of the addified NaOH solution are poured bto a clean, 
dry 215-c,c. Erlenmeyer flask , preventing, however, the bclusion of water 
adhering to the separating funnel. After the evaporation of the ether in a water 
bath, 3 c.c. of a speraahy prepared pbenolsulphonic arid reagent are added and 
the contents of the fiast heated for 5 nunutes b a boilmg water-bath. The flask 
is immediately plunged bto an ice water-bath and cooled. To the cooled mixture, 
3 cx. of a 5 per cenL H2SO4 solution are added, the fl.-ittr a^ln heated for a 
3-mbute period, cooled, and diluted to 10 cx. by the addition of 4 c-c. of water 
or 5 per cent. 

Tbe fomiation of a pink to cherry-red colour, the btensily of the colour 
dependbg upon the stage of pregnancy when the urine specimen was collected. 



39 


PREGNANCY AND ITS DETECTION 

constitutes a positive test for pregnancy. If the procedure has been carefully fol- 
lowed, no interfering colours should appear. The addition of a few drops of 
Superroxal (30 per cent, hydrogen peroxide) and warming, causes all the colour 
produced by the conjugation reaction between estrogens and the reagent to 
disappear, but does not affect “nonestrogen” colours. The H 2 O 2 reaction, thus, 
can be used as a confirmatory test. 

The non-pregnant state is indicated when the residue of a urine extract does not 
form the red colour with the reagent. 


Mucin Test 

Attention has already been directed to the characteristic physical 
changes which occur in the vaginal mucus of the mare during pregnancy. 
Kurosawa (1931) has described microscopical examination of this 
mucus as a means of pregnancy diagnosis, and the method has been 
developed in this country by Miller (1938). 

A little of the tenacious mucus is obtained from the region of the external os 
of the uterine cervix, either manually or using a vaginal speculum and swab, and 
thin smears made on several glass slides. After fixing with alcohol and allowing 
to dry, the smear is stained for 20 minutes Nvilh Delafield's hiCmatoxylin and then 
washed. The affinity of the mucus for stain is much greater in the pregnant than 
non-pregnant mare and in positive cases the smear will appear dark blue in colour. 
When examined under the Irds objective distinct globules of mucin arc seen in 
the thinner parts of the smear. Having found a field where tlicrc is a large number 
of cells, examination should be continued with the ^ih objective. If the mare is 
pregnant, a number of “pregnancy cells” will be observed. These are columnar 
epithelial cells which have the appearance of bent tin-tacks, the dark staining 
nucleus being situated a little behind the point. The cytoplasm of these cells 
stains very faintly only. Quite a number of other cells arc also present, but if there 
arc globules of mucin, a number of pregnancy cells and a smaller proportion of 
other cells, then the mare is pregnant. 

Miller and Day have recorded their results of the test, which show an 
ascending accuracy of from 77-6 per cent, in the 20-40 day period to 
an average of 94*8 per cent, from the 70th day onwards (Table 2). 
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CHAPTER 3- 


PREGNANCY IN THE COW 

Rectal examination is generally accepted to be the most reliable method 
of detecting pregnancy in the cow, particularly in the early and mid- 
gestational periods. Positive evidence is afforded by the detection of the 
characteristic changes which the uterus and the uterine arteries undergo 
during pregnancy and by palpation of the foetus itself or its membranes. 
Useful supporting evidence is obtained by recognition of the persistence 
of a fully developed corpus luteum in one ovary over a period of several 
months. Negative evidence is afforded by the detection of a quiescent 
uterus and, when opportunity occurs for several examinations, the 
variations in the ovaries according to the times in the cestrous cycle at 
which those examinations are made. (Uterine enlargement, absence of 
(Estrusand the persistence of a corpus luteum, may also occur in certain 
pathological conditions.) The facility or otherwise with which a diag- 
nosis can be made will depend on several factors, the most important of 
which are : 

(а) The stage in gestation at which examination is made. 

(б) The degree of resistance, voluntary or involuntary, offered by the 

animat to examination. 

(c) The degree of parity of the animal. 

It will readily be understood that reliably to assess the state of affairs 
in the uterus and ovaries by a method so prone to error as rectal 
palpation it is essential that the person conducting the examination 
shall have an c.xact knowledge of the anatomy, particularly as regards 
size and position, and the physiology of the utenis and ovaries, not 
only during the various stages of gestation, but during the different 
phases of iheastrous cycle also. 

The Osarics 

In the cow the corpus luteum of pregnancy (corpus luteum verum) 
persists at its maximum size throughout the whole of the period of 
gestation. Fundamentally it is indistinguishable from the fully developed 
corpus luteum of trstrus, but there arc certain features bv which its 

At 
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persistence can be recognized when examined on the post-mortem- 
roam table. The chief is that the protrusion of the structure from the 
surface of the ovary is less marked and the epithelium over it is white 
and scarred. The corpus luteum of oestrus often contains a central 
lacuna, whereas during pregnancy this becomes filled by connective 
tissue. It is considered by some that the corpus luteum verum is larger 
than that of oestrus. The writer’s scries indicates that if this is the case it 
is too slight to be of significance, and moreover that there are consider- 
able variations in the weights of pregnancy corpora lutea in individuals 
(3 9-7-5 g.) which bear no relationship to the duration of pregnancy. 
The colour of the corpus luteum of pregnancy, however, differs some- 
what from that of dittstrus. There is a wider range from yellow-orange- 
light brown and the appearance of the luteal tissue is duller. 

BoVTNE OvaKIES DUKtNG PREGVANCV, Ftcs. 22-31 
(Natural size) 

Throughout the book, sketches of bovine ovaries are of a section from the 
attached to the free border through the poles. In those cases in which this 
section did not pass through the greatest dtmerision of the significant corpora 
lutea or the largest follicle, the sketch has been made as though it did So but 
without materially altering the size of the ovary. 

When it is possible to examine the animal, first between the 10th and 
17th days after service, again on the 22nd, and again about the 40lb, 




FJBaL, 3*4 cm.; C.L.V, orange. 
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Tio. 29. — At Parturttio'J. 
C.L.V. orange; no vhible fotlicles. 



Regressing C.L,, dark brown, shmnlten. 



Regressing C L., light brown. 

and it is found that the same ovary remains uniformly larger than the 
other throughout, it is strong evidence that the animal is pregnant on 
that side. The absence of signs of heat during that period is supporting 
evidence. Theoretically it should be possible to establish whether or not 
the corpus lutcum is persisting on the 20lh-22nd day, for if the animal 
is not pregnant and subsequent ovulation is about to occur or has 
occurred in the opposite ovary, then the original ovary will be consider- 
ably reduced in size. Errors, however, may occur if cestrus has been 
unobserved and the second ovulation has occurred on the same side, 
when that ovary will contain the newly forming and the recently regress- 
ing corpus luteum. 

As pregnancy advances the position of the ovaries changes. Their 
location, however, in non-gravid animals is not constant. In heifers 
and young cows they are generaUy situated on each side of and sli^tly 
belou' the conjoined cornua at the level of the pelvic brim. They may 
lie in the pelvic cavity. In multijrarous animals they are often situated 
in the abdominal cavity, 2-3 inches in front of the pelvis, where their 
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detection is more difficult. Consequent on the increase in the weight of 
the uterus and hypertrophy of the ovarian and uterine-ligaments, the 
ovaries pass deeper and deeper in the abdominal cavity as pregnancy 
advances. From the 5th month onwards the weight and size of the 
uterus is such that it sinks down into the abdomen to rest on the ab- 
dominal floor. Hammond (1927) found the weight of the uterus and 
its contents in primigravida at 5 months to be 48-4 kg. (106J lb.). 
Provided that the animal is comparatively easy to examine, it is 
generally possible to palpate the ovaries with reasonable certainty up 
to the 100th day, by which time in heifers the one on the gravid side is 
about 3-4 inches in front of and slightly below the pelvic brim, and that 
on the non-gravid side a little nearer the pelvis. In occasional cases both 
ovaries may be detected as late as the 150 th day, although by this time 
there is a risk that they will be confused with cotyledons. In the later 
stages of pregnancy it is not so much that they are beyond the reach of 
the hand as that of one’s inability to depress the colon sufficiently deeply 
into the abdomen to locate them. 

The Uterus 

During the early stages detection of an increase in size of the uterus 
affords strong evidence, but the recognition of these changes necessi- 
tates an appreciation of the size of the quiescent uterus in subjects of 
varying ages and parity, the quantities of fluid present in the respective 
fatal sacs and the disposition of those sacs in the uterus (Tables 4 
and 5). 

The volume of the fetal fluids increases rapidly during the early 
stages until the 5-6 month period, after which it remains fairly constant. 
Nevertheless there is a wide range of individual variation both in the 
total quantity and that contained in the respective sacs. 

Average figures for the total volume are as follows; 

At 2 months . . . . 300 c.c. 

„ 3 ,, . . . . 1 litre 

„ 4 „ . . . . 3 litres 

5 „ .. .. 7 „ 

At 28 days' pregnancy the amniotic sac is spherical in outline and 
about 2 cm. in diameter. It occupies the free portion of the gravid horn. 
The allantoic sac is about 18 cm. long, but the amount of fluid in it is 
very small and its width is negligible. It occupies almost the whole of 
the gravid cornu. At this stage the embryo is 0-8 cm, long— a quite 
inappreciable size. 
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At 35 days fcetal bodylength is 1-8 cm. and the diameter of the spheri- 
cal amniotic sac 3 cm. They still occupy the free part of the cornu. 
The conjoined portions of the cornua and the free portion of the non- 
gravid cornu are not appreciably changed. It is possible, particularly 



Table 5 

Uterine Dimensions iNon-gravid Organ) 


1 

Unbred Heifer, 
cm. 

M.Ump3.tQU.S Cow 

1 cm. 

(average) 

Width or conjoined cornua immediately 

2'5 

4-0 

anterior to cervix. 

Width of each cornu at external bifurca- i 

20 

3-5 

lion. 

Length of extemaUy connected parts of 

9-0 1 

14-0 

cornua. 


Length of free portions of cornua 

15-0 


Thickness of wall of cornu 

0-5 


Length of cervix 

5^ 

100 

Width Of cervix 

30 

5-0 
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in a heifet easy of examination, tbat the distension in the free part of 
the gravid cornu will be detected. McWilliam (1943) has aptly described 
it as feeling like a soft-shelled hen’s egg. 

Al 60 days fcetal crown-rump length is approximately 6 cm. The 
amniotic sac is oval and tense, having a transverse measurement of 
about 5 cm. This causes the free part of the gravid horn to be distended 
to width of about 6-5 cm., as compared with 2-3 cm. in the quiescent 
stage in the heifer and young cow. In such subjects this distension may 
be recognized. 

American and English observers consider detection of the fcetal 
membranes to be a valuable diagnostic guide during the 35-50 day 
period. The free part of the gravid cornu (its side is checked by the 
corpus luteum in the ovary) is gently pinched through the relaxed 
rectal wall and the sensation of the membranes slipping between the 
thumb and fingers can be detected. In the writer’s view the value of 
the method has been overstressed. It is most useful in heifers, but 
many cases, particularly multigravida, will be encountered in which it 
fails. 

At 80 days the foetus measures U cm. and the total quantity of 
fluid is about a quart. Distension of the free part of the gravid horn 
varies from 7-10 cm., while that of the conjoined part is but lilUe 
greater than normal. The greater length of the gravid horn can often be 
detected. 

By 90 days uterine distension is such that it can in the great majority 
of cases be detected with accuracy. The conjoined cornua are tense, 
the gravid one having a width of about 9 0 cm. and the non-gravid 
about 4’5 cm. In most Individuals the organ is still high up at the pelvic 
brirn and it is generally possible Co pass the hand well over the curvarure 
of the distended horn, but in some rauUigravid cows the uterus lies in 
the abdomen and to palpate it elfeclivcly it is necessary to retract the 
organ by the application of vulscllum forceps to the cervix. Sometimes 
it is possible to detect the feetus at this stage. Tapping of the distended 
cornu with the fingers may reveal the foetus rather like a piece of wood 
iloating in the fluid beneath. By gently squeezing the uterus one may be 
able to pick up the feetus. Its bodylength is about 15 cm. 

By the 4th month the uterus sinks below the pelvic brim and distension 
is less easy to recognize, as the fluid gravitates towards the extremities 
of the cornua. The cervix lies on the pelvic brim. 

Henceforth, the fortus itself, the enlarged cotyledons and the hj7>cr- 
irophtcd uterine arteries are the structures searched for. 
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The Fffihis 

Several workers (Hammond, 1927; Winter, Grein and Comstock, 
1942) have recorded foetal body-lengths (Crown-Rump) during the 
various stages of pregnancy. Data have been collected chiefly from 
pregnant heifers, and thus allowance must be made for the greater size 
of the foetus in cows, particularly in the later periods of pregnancy. 

Average figures are: 

Pregnancy Fcetal body-length 


1 month 

. . 0-8 cm. 

(i inch) 

2 months . . 

.. 6 


(2^ inches) 

3 

.. 15 


(6 

.. ) 

4 

.. 28 


(11 

„ ) 

5 

.. 40 


(16 

„ ) 

6 

.. 52 


(21 

„ ) 

7 „ 

.. 70 


(28 

„ ) 

8 „ 

.. 80 


(32 

) 

9 .. 

.. 90 


(36 

.. ) 


The foetal bulk in relation to these body-lengths will be appreciated. 
During the period 120-160 days it will be possible to palpate the 
foetus in more than 50 per cent, of cases. The presented extremity will 
lie within reach in front of and below the pelvic brim. In some cases 
the fcctus may be touched transiently at the commencement of examina- 
tion and then sink into the depths of the uterus beyond reach. Similarly, 
if a series of an examination of an individual is made at this period, the 
fffitus may be detected at some and not at others. 

Between 5i and months the foetus is detected less often than during 
the previous period. The writer would put it at 40-50 per cent. In 
favourable cases the fmtal head and/or flexed limbs are palpated just 
anterior to the pelvic brim. Often, touching of the foetus provokes 
reflex movement in it. But in those cases in which the fcctus cannot be 
palpated at this stage or the previous one there is plentiful evidence of 
pregnancy present— the absence of a quiescent uterus and ovaries; the 
tension on the cervix at the pelvic brim; the detection of cotyledons and 
hjpertrophy of the uterine arteries. Moreover, in some cases the fcctus 
can be palpated through the abdominal wall from 61 months onuards. 

From 71 months to the end of gestation the ftrlus will in the majority 
of cases be detected readily. Again, however, cases will be encountered, 
especially in dccp-bellicd, multiparous cows in which the ftrtus cannot 
”_l‘'etcctcd, at any rate on a single c.xamination, even to term. 
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The Non-Gravid Cornu 

The extent to which the allanto-chorionic sac occupies the non-gravid 
horn varies greatly. In the great majority of bovine pregnancies the sac 
occupies some part of it; in some it extends to the apex, in others the 
posterior two-thirds or one half only is occupied, while in exceptional 
cases the non-gravid horn is entirely unoccupied by foetal membranes. 
In the majority of cases also the non-gravid horn plays its part in 
placentation and its cotyledons hypertrophy, although the degree of 
cotyledonary enlargement is not as great as that of the pregnant hom. 
Occasionally the non-gravid hom, although occupied by the allantois- 
chorion, plays no part in placentation and its cotyledons remain un- 
developed. In such cases, and also in those in which the non-gravid 
hom is unoccupied, the cotyledons in the gravid hom, particularly 
those in the region of the festal trunk, become grossly hypertrophied and 
may at the lime of parturition be as large as 8 x 12 cm. 

The Cotyledons 

Detection of the hypertrophied cotyledons variations occur in their 
size at the various stages of pregnancy in different individuals. This is 
probably due to differences in number. Again there is variation through- 
out the same uterus. Those situated about the middle of the gravid cornu 
are larger than those of the extremities, while those in the non-gravid 
hom are smaller than those in the gravid one. (Occasionally there is 
no placentation in the non-gravid ham.) Cotyledons first become 
recognizable by rectal palpation between the 4th and ^th months. 
They are felt in the mid-line, about 3-4 inches m front of and slightly 
below the pelvic brim, by pressing the fingers firmly into the uterus 
and stroking backwards or by squeezing it. Generally three or four about 
the size of walnuts can be detected. As pregnancy continues they become 
progressively larger, until in the terminal stages they may be larger than 
hen’s eggs. 

The Uterine Arteries 

Evidence of pregnancy is afforded by hypertrophy of the uterine 
arteries and a charaelenslic change in their pulse wave. The latter 
ceases to be the usual pulse and instead becomes a “thrill" or tremor. 
There is considerable variation in the time at which the change can first 
be felt, and also when it becomes continuous. The earliest the writer 
has been able to detect it is the 86th day. During the period 100-175 
days cases will frequently be met which “ thrill” at first but later pulsate. 
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It is probable that the degree of pressure applied to the artery influences 
the feeling imparted to the fingers; light pressure detects a “thrill,” 
whereas a pulse wave is apparent to heavy pressure. The “thrill” 
generally becomes continuous after the 175th day, although cases will 
be met in which there is distinct pulsation as late as the 200th day. 
During the terminal stages of gestation the uterine arteries become 
greatly hypertrophied and tortuous. The middle uterine arteries can be 
distinctly felt, the thickness of a pencil, with a continuous, tremor-like 
pulse, laterally situated an inch or so in front of the anterior border of 
the shaft ilium. (The middle uterine arteries are distinguished from the 
obturator arteries by their comparative mobility. They lie in the broad 
ligaments, whereas the positions of the latter are fixed.) 

The Pregnant Side 

It is generally accepted that in the dairy cow pregnancy more often 
occurs in the right uterine cornu than the left. In the author’s series of 
post-mortem specimens the proportion has been 60 right to 40 left, 
and in all cases the corpus luteum of pregnancy has been in the ovary 
on the same side as the gravid hom. In one case a corpus luteum of 
normal size was present in each ovary and a single fains was present in 
the right horn. Erdheim (1942) in America, has recorded valuable data 
on this matter. In a series of 1506 post-mortem examinations on preg- 
nant dairy cows, the fatus occupied the right hom in 1015 {67-4 per 
cent.) cases and the left in 474 (3T4 per cent.), while twins were present 
in 17 (1-1 percent.). In 2318 pregnant beef cows examined, however, 
the side incidence was approximately equal; right 1178 (SO-8 percent.), 
left 1121 (48-3 per cent.) and twins 19 (0-9 per cent.). No explanations 
for these variations is yet forthcoming. 

Twinning 

The incidence of twinning in dairy cows is generally put at about 
2 per cent. In the majority of cases one corpus luteum is to be found in 
each ovary and a fatus in each comu. Not infrequently, however, twin 
corpora lutca arc found in a single or-ary while gestation is bicomual. 
In a few cases both fatuscs develop in one hom. Tlic author has not 
encountered a case of identical twinning, viz. a single corpus luteum 
with two developing fatuscs, nor has he encountered a case in which 
the fatus was developing in the comu opposite to the ovary containing 
the single corpus iutcum, although he has seen this condition in the ewe. 
Erdheim's records arc of interest in these connections. In 25 pairs of 
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twins, 5 were unilateral. In all but one case there was a corpus luteum 
present in each ovary. In the exception {beef breed) bilateral twinning 
was present with a single corpus luteum in the left ovary (sex of twins 
not stated). In one case of single pregnancy, the corpus luteum was in 
the left ovary and the feetus occupied the right horn. 

It is convenient at this point to record the findings of Curson (1934) 
in the ewe. In 36 single pregnancies, the position was normal in 34, in 
that the feetus occupied the cornu on the same side as the ovary contain- 
ing the corpus luteum (19 right and 15 left), while in the remaining 2 
the corpus luteum was in the left ovary and the feetus was in the right 
horn. In 5 cases of hvinning the usual condition of one corpus luteum 
in each ovary and one feetus in each hom was present in 3. In the other 2, 
both corpora lulea were present in the left ovary and a feetus occupied 
each hom. 

Method of Rectal Examination 

The operator should wear “gum” boots and a long rubber or oiled- 
silk gown which fastens at the back. The sleeves should be short and 
fit the arm tightly hy elastic. When a number of animals are to be 
examined an assistant is required to write down the findings as they are 
made. It is quite impossible to memorize findings after the examination 
of two or three animals. The assistant will also help in restraining a frac- 
tious animal, particularly during the passage of the hands through the 
anus, by pressing her quarters against the partition of the stall. He may 
also reduce the degree of straining by pinching the animal’s back. If 
possible, the examiner should stand on the same level as the cow. When 
dealing with large cows in a byre in which it is necessary for him 
to stand in a deep drain, he tends quickly to tire. The right hand and 
arm ate lubricated with water and soap; liquid paraffin or the pro- 
prietary lubricants possess no special advantages and they are more 
difficult to remove. The hand is passed conewise throng the anus 
into the rectum. At the commencement of the examination the arm 
should not be introduced beyond the middle of the forearm, for it is 
the interior of the pelvis it is first desired to palpate; later, when it is 
desired to explore the abdominal cavity in front of the pelvic brim, the 
hand and arm are fully introduced. As a rule introduction of the hand 
provokes defecation. This is an advantage. The hand should not be 
suddenly withdrawn or the defecation reflex may cease, but the 
examiner should allow it partially to be forced out of the anus by the 
peristaltic wave. In some cases detailed examination is most diSicuU 
because of the almost continuous peristaUis which the presence of the 
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bacU'ards. In this way a nodular object will be felt. Having located an 

ovary, an opportunity is awaited when the bowel is relaxed to pick 



up between the thumb and Ungers. Its size and shape are assessed. 
Does it feel hke a plum or a large damson, or is it elongated with en- 
largement at one pole? If so, it is highly probable it contains a fully 




small and llattcned from side to side? If ihe lalter is the case, the 
animal is not pregnant on that side. If neither ovar>' is of a size 
sulTicient to contain a fully developed corpus lutcum, the animal is not 


Fio. 34 .— The Detection of PrecMancv in the Cow bv Rectal ExANnNATioN. 
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pregnant (other than to a mating of not more than 7 days previously). 

The case is one of: 

(a) CEstrus — turgidity of the uterus and copious vagina! mucus give 
additional evidence. It is probable also that a follicle will be 
detected. 



(6) Metcestrus—from 2 to 6 days after oestrus, 

(c) Anirstrus — the ovaries are functionless. 

In exceptional cases a corpus luteum may be present in both ovaries; 
such an animal may be pregnant with twins — in which ease a 
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foetus will occupy each cornu; rvith a single foetus only, or not 
pregnant. (For dimensions of the ovaries refer to Chapter 1.) 

Sometimes, despite the ovaries being within reach, it is difficult to 
locate one or both. When, for instance, the pelvis is partly occupied by 



Fio. 36. — PREQNANO' Ai'proacuino Term. 


a distended urinary bladder, the uterus may become rotated on its long 
axis, with the result that one ovary is situated beneath it. Again, in 
animals difiicult of examination for one or other of the reasons pre- 
viously referred to, one may be unable satisfactorily to examine the 
ovaries. 

Tlius in the case of an animal which was mated up to a period of 
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3 months previous to examination one of the following conclusions will 
be made: 

(a) Not pregnant— either quiescent or in oestrus. 

(b) Possibly pregnant, but not long enough for a certain diagnosis 

to be made. 

(c) Pregnant, based on uterine distension or the detection of the 

membranes or embryo. 

(d) Unable to express an opinion, dilTicuIlics associated with the 

individual having prevented satisfactory examination. 

In animals pregnant 3i months or more, the uterus will lie in the 
abdomen beneath the pelvic brim. The arm is introduced beyond the 
elbow and, using the fingers iiatwise, the region is scarcbed by pressing 
downwards. (It has already been ascertained that the uterus is not in 
the pelvis and that the cervix lies on the pelvic brim. In young cows 
these facts in themselves are strong evidence of pregnancy.) Should (he 
fcelus be situated high up, it is probable that it will be felt. In the early 
stages it will be rather like a piece of wood which tends to sink away 
when touched ; later, the outline of the presented part can be recognized. 
In those cases in which the feetus cannot be felt, an attempt svill be made 
to pick up two or three cotyledons by gently squeezing the uterus 3-4 
inches in front of the pelvic brim. Befote withdrawing the hand, the 
middle uterine artery on (he gravid side should be sought and the 
nature of the pulse in it assessed. From mid-pregnancy onwards it can 
generally be felt. It is laterally situated, a little in front of the shaft of 
the ilium. 

Cases are sometimes met in which neither feetus, cotyledons 
nor changes in the arteries can be detected. In these one is often pre- 
pared to diagnose pregnancy on what is essentially negative evidence, 
viz.: 

(o) The history of service 4 or more months previously and the 
absence of heat since. 

(h) The absence of a small uterus and ovaries in the pelvis or at the 
pelvic brim. 

(c) The presence of the cervix drawn tensely on the pelvic brim. 

In the late stages of pregnancy, difficulty seldom arises even when the 
fetus itself cannot be felt by rectal examination or by ballotteraent, for 
in addition to the negative evidence previously antlined, the detection 
of the hypertrophied arteries and of cotyledons is generalJy easy. In 
heifers the mammary glands also afford positive evidence by this 
time. 
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Differential Diagnosis 

The condition most likely to be mistaken for pregnancy is pyometra. 
It occurs most often in herds affected by Trichomonas fcetns infection. 
After infected service the uterus enlarges and the corpus luteum persists 
in a manner similar to that of pregnancy, in fact it is probable that 
pregnancy is the precursor of pyometra. At 90 days the uterine disten- 
sion is very similar to that of pregnancy except that it often feels tenser 
than normal. Often in pyometra the cornua are distended to an equai 
degree, and this is useful supporting evidence, but it is not invariable 
and cases of pyometra are seen in which the distension of the horn on 
the same side as the persistent corpus luteum is much greater than that 
of the other, while in twin pregnancy the foetuses often occupy both 
cornua. It is improbable that one will make a positive diagnosis of 
pyometra on a single examination at about 90 days. If, however, the 
last service was 4 or 5 months before and the uterus is still the approxi- 
mate size of a 90 days pregnancy and it has remained unchanged over a 
series of examinations and neither foetus nor cotyledons have been felt, 
it is strong evidence of pyometra. The greater the time elapsing since 
service, the greater will be one’s certainty. In trichomonas cases diag- 
nosis is confirmed by a periodic discharge of muco-ilocculent materia] 
from the vulva, in which the parasites can be found. It should, however, 
be stressed that in pyometra the cervix is closed and there is no escape 
of pus from the vulva. On vaginal examination of such cases, it is 
noticed that the mucus occupying the cervix is slimy and moist and not 
sticky and tenacious as in pregnancy. 

In some cases of T. fcelus infection it is found that the uterus is en 
larged (cornua of 7-1 1 cm.) and flaccid, and that manipulation of it 
provokes a profuse vulval discharge of muco-flocculent material. The 
fact that manipulation causes this discharge is evidence that the uterine 
enlargement is not that of pregnancy. Such animals frequently void 
similar material from the vulva when they are lying down. 

Under the heading of diflcrcntial diagnosis should also be considered 
the presence of a partially resorbed (mummified) fcctus in iilero. In 
the majority of such cases, foetal death occurs at Ixtwccn the 5th and 
6ih months of pregnancy, but the corpus luteum persists and the firtus 
is retained. There is a progressive resorption of the fata! membranes, 
fluids and soft tissues and the fatus becomes a do’, shrunken mummy 
about the size of a rabbit. Generally the veterinarian is not consulted 
until the time for parturition has arrived or past, and the condition is 
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dagnosed by reclal palpation. The hard, irregular contour of the 
■distpifefi'iiiaSs^ctm usuajly be detected. There is a complete absent of 
■ fliljh and Jhe, uterus, ^hich has contracted on the mass, is tvell within 
re’ac^ lifthr^antf^ ' 

"■ ’ Vaginal Examination 

Examination may be manual or visual. In the latter case an illu- 
minated speculum is used. The condition of the vaginal mucous mem- 
brane does not afford definite clinical evidence of pregnancy, for the 
degree of “dryness” and blanching which occur during the diocslrous 
period are very similar to those of pregnancy. It is to the external os of 
the cervix that attention is directed. During pregnancy the secretion of 
the cervical glands becomes gelatinous and tough, forming a plug for 
sealing the canal. In many cases the seal covers or protrudes from the 
external os. If has developed by the 60th day. 

On manual examination the finger should be pressed into the os. 
The detection of an adhesive, tenacious secretion rather than a slimy, 
moist one is strong evidence of pregnancy. With a speculum the sea! 
can sometimes be seen, light brown in colour, covering the os. In many 
cases, however, the seal occupies the canal only and cannot with 
certainty be detected. 

The Mammary Glands 

Mammary changes during pregnancy are best observed in primi- 
gravida. The teats of the pregnant heifer commence to enlarge about 
the 5th month and with a little experience it is an easy matter to dis- 
tinguish them from those of the non-pregnant or early pregnant animal. 
From the 6th month the mammary glands become more firm to the 
touch and their enlargement can be seen. Hypertrophy is progressive 
and is particularly marked during the terminal month. As parturition 
approaches the glands become grossly enlarged and mdematous and the 
teats take on a waxy, tumefied appearance. The abdominal wall, 
particularly in the region of the umbilicus, may also become swollen 
by cedema. In the dry, milch cow, mammary enlargement occurs during 
the last 14 or so days of pregnancy. 
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PREGNANCY IN THE BITCH 


Absence of oestrus is no guide to pregnancy in the bitch, for in this 
species every cestrous period is followed by pseudo-pregnancy changes 
in the absence of pregnancy. It is generally accepted that the period of 
true oestrus ends more quickly once conception occurs. The deposition 
of abdominal and subcutaneous fat during pregnancy is often marked. 
It is a storing of fat for the subsequent lactation, for it is generally lost 
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again during the period of nursing. The gravid uterus and its contents 
cause no appreciable increase in bodyweight during the first 5 weclcs. 
From this point it rapidly increases according to the number of fcetuscs. 
The increase will vary from lb. in a 10 lb. bitch, to 16 lb. or more in 
one of 60 lb., but by the time bodyweight has become a guide there arc 
other very definite signs of pregnancy. In multiple pregnancy abdominal 
distension becomes progressive and obvious from the 5th week onwards, 
but in animals gravid with one or two fcetuscs only, and particularly 
when the bitch is large or very fat, distension may not be noticeable. 

There are several causes of abdominal distension in the bitch which 
must be diiferenfiatcd from pregnancy. The most important is pyo- 
metra, which occurs during the pseudo-pregnancy period; others are: 
ascites; peritonitis with effusion; splenic enlargement; neoplasia of the 
liver, abdominal lymphatic glands or uterus. 

The Mammary Glands 

Characteristic changes occur in the mammary glands. Unfortunately, 
similar, but less definite, changes may occur during pseudo-preg- 
nancy. These changes are more easily recognized in primigravida. At 
about the 35th day in unpigmented skins, the teats become bright pink, 
enlarged and turgid— they stick out. This condition persists until about 
the 45th day, when the teats become larger still, but softer and tumefied. 
They may become pigmented. Appreciable hypertrophy of the glands 
commences at the 50th day. It progresses until at term the mammary 
glands comprise tw'o parallel, enlarged and (edematous areas with a 
depression between them, extending from the pelvic brim to the anterior 
part of the chest. A watery secretion can generally be expressed from the 
teals 2-3 days before parturition. The onset of milk secretion coincides 
with parturition. In multigravida, mammary hypertrophy commences 
about 7 days before term and in some cases milt can be expressed from 
the teats several days before parturition. 

Abdominal Palpation 

This is the most certain method of diagnosis in the bitch. Facility or 
otherwise will depend on: 

(fl) The size of the animal — the smaller the easier. 

(b) Its temperament — whether palpation is resisted. 

(e) The period in gestation at which examination is made. 

(d) The number of foetuses in ulero. 

(e) Whether the bitch is of normal size or grossly fat. 
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18-21 days. At this stage the embryos represent a series of tense, oval 
distensions in the cornua, about i inch long by f inch broad. In small 
bitches which can readily be manipulated it may be possible to state 
approximately the number present. It is those situated in the posterior 
parts of the cornua which are most easily felt, and if one or two only, 
situated anteriorly, are present, they may be missed. In large or fat 
bitches it is improbable that embryos will be detected at this stage. Care 
must be taken not to confuse fax:es in the colon with foetuses. 

24-30 days. This is the optimum period for the early diagnosis of 
pregnancy. By the 24th day these distensions have become spherical 
in outline, from IJ inches in diameter. They remain tense and are 
easily recognized. Sometimes there is variation in size, the posterior 



Fio. 38. — Uterus of Bitch. 
Pregnancy of about 28 days. (Half natural size.) 


ones being rather smaller than those in front. The embryonic units 
maintain this spherical form until about the 33rd day. 

35-44 days. The constricted portions of the cornua between the em- 
bryonic units progressively dilate, the distensions become elongated, 
and much of their tenseness is lost. At this period the uterus comes into 
contact with the abdominal wall and in the animal pregnant with 
multiple fcEtuses abdominal distension is commencing to be visible. 
Nevertheless palpation of the foetuses themselves is not yet possible 
and as the uterus itself has lost much of its tension positive diagnosis 
may be dilTicuU, particularly in those pregnant with one or two only. 

45-55 days. During this stage increase in the size of the feetuscs is 
rapid. At the 45th day it may be possible to delect the posteriorly 
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situated ones between the fingers-in a 20 lb. 

2+ inches long and i inch broad. It is dunng this stage that the dispos 
tL of the uterus in the abdominal cavity changes. In animals 
"cb mS r«b«i ».b C„™ bb a 

lf-2 inches in diameter and 9-12 inches lon^ pJch horn 

into the uterine body, whieh has by th« 

is in two segments-the posterior, which lies on the abdominal floor 
and passes forivards to the margins of the liver, and j 

lies dorsal and lateral to it, with its long axis directed ‘’“^wards towards 
the pelvis. In the last stages the uterus almost entirely fills the abdomen. 

(Figs. 204 and 205.) , . 

55-63 days. During this period there should be no difficu ^ 
diagnosing pregnancy provided the bitch allows manipulation o 
abdomen. The size of the fetuses is such that they can readily 
detected. High in the flank the one occupying the apex of the cornu 
will be felt, while the mid-line just in front of the pelvic bnm is the one 
with its extremity in the uterine body. If manipulation is resisted, 
examination per rectum is helpful. The bitch’s fore-parts should M 
raised and the uterus pressed backwards towards the pelvic inlet by 
pressure on the abdomen. The presented part of the posterior 
will be detected beneath the finger. In big or fat bitches pregnant with 
one or two only, doubt may still exist, although by this time the mam- 
mary glands afford valuable confirmatory evidence. 

Biological tests are not applicable m the bitch. 


Radiography 

Radiography may be of value as a diagnostic aid in the terminal 
stages. Results, however, are extremely variable and considerable 
technical experience may be necessary before fetuses can be demon- 
strated with certainty even at term. They are much more easily seen in 
small bitches than in large ones. In large and fat subjects a diaphragm or 
grid should always be used. Calcification of bone occurs chiefly during 
the last week of pregnancy and it is improbable, even in a small bitch, 
that the bony outline of the fetuses will be demonstrable earlier than 
the 58th day. As the writer sees the matter, the value of radiography in 
canine obstetrics lies in the demonstration at full term or after of a 
single fetus when palpation fails; and secondly the demonstration of 
presentation in obstructive dystocia. 
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CHAPTER 5 


PARTURITION 

General 

It is essential that the veterinarian shall be perfectly famihar with the 
normal course of parturition in the various species he is called upon to 
attend in order that he shall recognize at once when the process has 
ceased to be physiological and has become pathological. Not a little of 
s success as an obstetrician is dependent on the performance of the 
appropriate interference at the correct time, for it is important that he 
s all remember that it is his duty to conserve, if possible, the lives both 
of the mother and offspring. 

The most certain indication of the approach of parturition is the 
onset of mammary activity. The glands which have been undergoing 
ypertrophy for a variable period during gestation, according to the 
spwies and type of animal concerned, commence to secrete milk. 

During the terminal stages of pregnancy the vulval labise become 
swollen, prominent and resilient, and there is a mucoid vulval dis- 
^ arge. These are well seen in the cow, ewe, sow and bitch, although 
the mare tumefaction of the labile is not marked and the vaginal 
niucosa remains “gummy” up to the time of foaling. 

^ nor to parturition the pelvic canal undergoes changes: the sacro- 
sciatic ligaments soften and the apex of the sacrum tends to be displaced 
tip\vards due to relaxation of the sacro-iliac Hgaments. These changes 
est observed in the bovine; the hindquarters have a sunken appear- 
ance and the tail-base is carried high. The posterior borders of the 
acro-sciatic ligaments, extending from the base of the tail to the ischial 
re cease to be tense and cord-like and become soft and 

SI lent. Such changes are evidence that the onset of parturition is a 
matterofa few hours only. 

lo and cat and to a lesser extent in the sow, certain psycho- 

for'? indicate the nearness of labour. The animal seeks a place 

her bprf — often a most inconvenient one — and prepares 

housed, she may tear up furnishings or scrape paper 
2 Walls in the process. 
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The onset of parturition is due to complex hormone influences 
arising in the pituitary gland, the ovaries, the suprarenals, the placenta 
and possibly the foetus and uterus also. The uterine musculature, which 
has been in a state of tonic contraction throughout pregnancy, becomes 
sensitized to the whipping action of the oxyloxic factor of the posterior 
pituitary hormone. The uterine cervix, influenced by an anterior 
pituitary hormone, relaxes and the tenacious mucus which has occupied 
it during pregnancy liquefi«. Changes are occurring in the placenta; 
union is becoming less intimate and the superficial cells are undergoing 
fatty degeneration. In those species with a deciduate placenta, separa- 
tion of the margins, with haemorrhage, is commencing. Much of the 
maternal blood which has been traversing the placenta is being diverted 
to the active mammary glands. 

In the early stages of labour the expulsive forces are entirely involun- 
tary and are confined to the uterus. Later, consequent on distension 
of the anterior vagina by the fcetal membranes and the pressure of the 
rictus at the pelvic brim, forceful reflex and voluntary contractions of the 
abdominal muscles and diaphragm occur. 

Stages of labour 

First Stage: Dilatation of the cervix. 

The onset of uterine contractions forces the fcetal membranes with 
their contained fluid against the relaxed cervix, causing it to dilate. 
In the boWne, cervical relaxation commences at the uterine end and 
during the first stage of labour the cervix comprises a short, frill-Iike 
stricture about 1 inch thici:, occupied by the remains of the mucus seal 
and into which several fingers can be inserted. At the commcnccrncnt of 
the stage contractions occur ev'cry fifteen minutes or so and persist for 
15-30 seconds; but as it advances they gradually increase in frequency, 
strength and duration until towards its end they recur every few minutes. 
Contractions comprise both peristalsis and segmentation, and they are 
essentially intermittent, for were Ihq^to become continuous, circulatory 
stasis in the placenta w’ould jeopardize the life ofthefartos. Contractions 
do not involve the uterus oenly throughout In the uniparous species 
they commence at the apex of the cornu; the posterior part remains 
passbc and dilates as the result of hydraulic pressure from m front. 

During this period the fislus is changing its position — it is undergoing 
dcfonnaiion. In the case of the foal and puppy there is a progressive 
rotation from the ventral to the dorsal position and the fore-limbs, 
head and neck arc being extended. In the case of the calf and lamb. 
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extension only is necessary to change the foetus from its gestational 
posture to that of presentation. 

By the time the stage is completed, the cervix is obliterated and the 
uterus and vagina have become a continuous canal. 

In the multiparous species the mechanism of uterine contraction is 
most complex, for the process just described only applies to the foetus 
■whose membranes ate adjacent to the cervix. The remainder of the 
uterus remains passive. Once a segment has emptied itself, the one 
immediately anterior to it, or the posterior segment of the opposite 
cornu, is set in motion. Those parts of the cornu already emptied remain 
shortened by the continuous contraction of their longitudinal fibres, 
but serve for the passage of subsequent foetuses by relaxation of the 
circular ones. Thus throughout parturition the cornua become progres- 
sively shortened and as one fetus is bom the membranes of another 
become adjacent to the pelvic brim. 

The duration of this stage is generally from 3 to 6 hours, but the 
absence of subjective evidence makes exact determination impossible. 
It is characterized by abdominal discomfort, which at first is inter- 
mittent but later becomes almost continuous. Pulse rate and respira- 
tions ate generally accelerated and body-temperature remains normal 
or becomes slightly subnormal. 

Second Stage; Expulsion of the fetus. 

During the previous stage, the fetus with its membranes has been 
forced backwards to the pelvic inlet. The allantois-chorion, consequent 
on its backward movement being restricted by the placenta, ruptures 
and a gush of fluid escapes from the vulva. The distended amnion, its 
relations being much less confined, and with it parts of the fetus, are 
forced into the pelvic inlet. This provokes powerful reflex and voluntary 
contractions of the abdominal muscles and diaphragm, and "straining” 
commences. The amniotic sac traverses the vagina and appears at the 
vulva to form the “water bag.” Intermittent straining continues and 
the extremiU’es of the fetal limbs appear in the water bag. In the case of 
the large uniparous species one slightly precedes the other. By this time 
the amniotic sac is usually banging beneath the vulva. The amnion 
has about reached the limits of its movement and it is niptured by the 
pressure of the fetal limbs. Amniotic fluid escapes. The fetal head now 
occupies the vulval labia; and a considerable eflbrt with marked stretch- 
ing of the lips is generally required before the occiput passes through. 
At this point the animal may have a rest, 'but soon straining wil( 
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recommence and after a further series of forceful expulsive efforts the 
foetal thorax passes through the vulva. As a rule birth of the chest is 
quickly followed by that of the hips. The hind limbs may also be expelled 
at the same time, although in many cases no further effort occurs after 
the birth of the hips and the hind limbs remain in the vagina until they 
are freed either by movement of the young one or by the mother rising 
from the ground. 

As has previously been pointed out, the amniotic sac is generally 
ruptured by the foetal limbs, but the membrane generally covers the 
face until the young one is horn. Fatal movement, however, quickly 
causes it to be drawn away, and respirations, often accompanied by a 
cry, commence. Occasionally the fatus is bom without rupture of the 
amnion and there is a risk, if aid is not quickly forthcoming, that the 
young one will die. It would appear that the stimulus to breathing is in 
part the presence of air at the nostrils, for it has been observed both in 
the foal and calf that when the fatal face has become uncovered during 
the course of hirth that respirations have commenced despite the fact 
that some time may elapse before delivery is complete. 

It win be noticed that at no lime during its birth has the fatus come 
into direct contact with the walls of the genital tract. The amniotic 
membrane has served as a glistening and well-lubricated sheath through 
which it has passed. The duration of this stage and the degree of effort 
required for its completion is generally greater in primigravida than in 
multigravida. 

In both mare and cow, the fatus is normally delivered in anterior 
presentation, dorsal position and extended posture, and in the former 
species the great majority of young are so expelled. In the cow, however, 
an appreciable number are delivered in posterior, dorsal, extended 
presentation without assistance or the fatus suffering from harm 
therefrom. In the multiparous species, the proportion of fatuses 
deliv'cred posteriorly is so high (probably up to 30 per cent.) that the 
presentation must be regarded as a normal one. In the multiparous 
species, also, it is necessary for this stage to be repeated for each fatus. 

Third Stage: Expulsion of the fatal membranes. 

With the birth of the fatus, visible straining largely ceases, but the 

uterus continues to contract, for its work is not yet complete the fatal 

membranes must be expelled. 

Detachment of the placenta is an active process assodated with 
uterine contraction. It has already been proceeding during the second 
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stage and it is completed in the third. Peristaltic waves, originating at 
the apex of the cornu cause the allanto-chorion to become inverted 
and this inversion goes on to completion until the membranes are 
expelled from the vulva with the allantoic surface outermost. A variable 
degree of straining occurs during this stage. In the multiparous species 
the process is complex, for it must be repeatedfor each setof membranes. 
The subject, however, will be discussed in greater detail when consider- 
ing the species individually. 

The Mare 

The imminence of labour can be recognized by the degree of mam- 
mary hypertrophy, waxing of the teats and possibly the escape of milk 
from the glands. 



F\<3. 19.—- Tw. Q? K S'aw'avK. Wam. S 

* Beads of wax are prescQt on the teats. 

The best indication that the first stage has commenced is the onset of 
patchy sweating behind the elbows and about the flanks. Although it 
occurs in the majority of mares, it is by no means invariable. It com- 
mences about 4 hours before the birth of the foal and increases as the 
stage progresses. 

At the commencement there are no obvious indications of pain, and 
food is generally taken readily. Respirations are normal and the pulse 
rate about 60. (This increase in pulse rate is not significant of the onset 
of labour, for it develops during the terminal stages of pregnancy.) 
There is evidence that body temperature may become slightly subnormal 
during the first stage (98-99* F.) 

As the stage advances the marc becomes restless and tends to wander 
aimlessly around the loose-box. The tail is frequently raised or held to 
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one side. There may be swishing of the tail or slapping of it against the 
anus. As the end of the stage approaches the mare becomes very rest- 
less. This is indicated by crouching, straddling of the hind limbs, going 
down on the knees or breast and rising again, glancing at the flank. 
The stage terminates withrupturc of the ailanto-chorionicmembraneand 
the escape of urine-like, allantoic fluid from the vulva. Its quantity is 
not copious. It will be noticed that there is no reference to visible 
Straining during this period in the mare. 

The onset of the second stage occurs abruptly. Tt is characterized by 
the appearance of the water bag or the commencement of forcible 
straining. There is never much delay between them and they often 
coincide. Very soon after straining commences, the marc goes down. 
She passes on to her side with limbs extended and generally remains in 
this position until the foal is bom. The presence of the water bag at the 
vulva is quickly followed by the appearance in it of a digit. Straining 
efforts recur at fairly regular intervals; each bout comprises three or 
four pow’erful expulsive efforts followed by a period of rest, generally 
of about three minutes. One fore-limb precedes the other by a distance 
of about 6 inches and this position is maintamed until the head is 
bom. The point is a significant one, for it indicates that one elbow 
passes through the bony pelvic inlet before the other, and in this way 
nature has provided that the foal shall present the minimum obstruction 
at the pelvic inlet. During its delivery, the head is generally in the oblique 
position, it may even be transverse — the cheek lying on the limbs — but 
this is probably due to rotation of the cervical joints within the pelvis 
and should not be taken as evidence that the presentation was oblique. 

The greatest effort is generally associated with birth of the head; 
the chest presents less difhculty, and following this the hips slip out 
easily. Although delivery in the marc is comparatively rapid it con- 
stitutes a tremendous effort, and after expulsion of the foal she may 
remain lying on her side exhausted for anything up to 30 minutes. 

The umbilical cord is intact when the foal is bom. It subsequently 
ruptures, 2-3 inches beneath the belly, as the result of movement either 
by the mare or foal. 

The duration of the second stage in the mare is generally Iws than 
30 minutes, it may be as short as 10. The longest the writer has observed 
within normality was 70 minutes, and in this case it was seen that 
the greater part of the placenta came away with the falus. It is probable 
that this is near the limit of the time available if parturition is to remain 
normal, for in the mare separation of the placenta tends to proceed 
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rapidly once the second stage commences and if delivery occupies too 
long a time it is likely the foetus will succumb from this cause. 

In the majority of mares the membranes are expelled quickly after 
the birth of the foal, generally within 3 hours; in fact they may fall 
away in half an hour or so. Occasionally, however, cases are met in 
which periods up to 24 hours elapse before the membranes fall away, 
yet the animal suffers no ill-effect therefrom. The recognition of the 
exact time at which a case becomes pathological and interference is 
necessary is a difficult problem. As has already been pointed out, the 
membranes are expelled with the allantoic surface of the allantois- 
chorion outermost. This statement holds for those cases in which 
expulsion occurs early after parturition, but it has been noticed that in 
those in which there is delay, the placental surface is outermost, indica- 
ting that separation was complete before expulsion commenced. 

The Cow 

The immediate approach of labour has been recognized by slackening 
of the pelvic ligaments and the change of the mammary secretion from 
a relatively transparent, honey-like secretion to an opaque cellular 
secretion — colostrum. 

There is great variation in the intensity of the symptoms of the first 
stage, in fact, many subjects, particularly multigravida, show none. 
Others, usually heifers, may show signs of abdominal pain for periods 
up to 24 hours before the cervix is completely dilated. Another feature 
of the cow is that occasional straining may occur during the first stage. 
Food is only “picked”; rumination is irregular; there may be “lowing” 
or kicking at the belly. The animal is obviously restless; she may stand 
with her back arched and tail raised; she may go down and rise again 
frequently. The line of demarcation between the first and second stages 
is not clear-cut, as in the mare. Body temperature is generally normal, 
hut the pulse rate is often increased to between 80 and 90. 

The second stage is less intense but of longer duration than in the 
mare. Straining is less frequent and the animal often remains standing 
at first. During the passage of the head through the vulva, however, 
the cow generally goes down and remains recumbent until the calf is 
bom. She may lie on her side, but more often adopts breast recumbency. 
Taking the appearance of the water bag as the time of its onset, the 
second stage may occupy from i to 4 hours. Beyond this time it is 
probable that labour is abnormal. During the second stage, tempera- 
ture may rise to 103 or 104® F., but this is by no means constant and is 
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probably dependent on the degree of effort required. The pulse rate 

may increase to 100 or more. , . , . 1 . - 

Placental separation ocoirs more slowly in the cow than in the tn^are, 
and thus the stage of expulsion may occupy considerably longer without 
jeopardizing the life of the young one. The process of expulsion is 
similar to that described for the mare. The umbilical cord is shorter in 
the calf than in the foal and its rupture generally occurs as the young 
one falls from the smlva. 

Expulsion of the fcctal membranes usually takes place from 2-8 hours 
later; occasionally it may be delayed to 12 hours, but when 24 hours 
elapses and the membranes are still in the uterus it is probable the rase 
is one of pathological retention. Unless prevented from doing so, it « 
customary for the cow to eat the foital membranes. It will also be noticed 
during the first and second stages that there is a tendency to lick up 
vulval discharges. 

Thc Biiat 


The imminence of parturilion has been indicated by the animal 
preparing her bed. In primigravida the onset of lactation coincides 
with parturition, but in multigravida milk may be expressed from the 
teats for several days prior to its onset. 

There is nothing characteristic about the first stage, but it is generally 
noticed that the bitch is restless, indifferent to food and inclined 
to pant. It is most obvious in primigravida and occupies about 12 
hours. 

The onset of the second stage is indicated by straining. In thc majority 
of cases the animal remains in her bed in breast recumbency, although 
sometimes she may stand and move about during straining efforts. 
The water bag of the first fcEtus appears at the vulva and following a 
series of efforts attains the size of a golf-ball. It is generally ruptured by 
the bitch, who licks vigorously at her vulva. As with other species, 
delivery of the head requires the greatest effort, and in the majority of 
instances once this is bom the remainder of the foetus follows easily. 
Expulsion of the first foetus may occupy up to an hour, but seldom 
longer if the process is normal. It is often quicker; a matter of a quarter 
of an hour or so. 

The umbilical cord is intact at the birth of the puppy, but it is quickly 
tom by the mother, who bites it away. 

As a rule the bitch rests for a time after the birth of her first puppy* 
She lies licking her young one* which soon commences to suckle. She 
pays frequent attention to her vulva, and licks up any discharges. Thc 
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foetal membranes are generally voided in 10-15 minutes and are 
promptly eaten by the bitch. 

Straining recommences after a variable delay. This delay may be half 
an hour only; it may comprise 1-2 hours. (The writer has seen it occupy 
7 hours in a bitch pregnant with two foetuses only.) The effort required 
and the time occupied for the delivery of the second fcetus is usually 
less than for the first. This may be followed by a further period of rest, 
but quite frequently a third puppy quickly follows the second. 

The stage of expulsion of the foetuses is most irregular; one bitch may 
have her first puppy and then rest for several hours, then deliver two or 
three more in quick succession, and then rest again before expelling 
several more; while another may expel them at fairly regular intervals 
throughout the period. There is no rule. In an exceptional case a bitch 
may deliver the whole of her fitter in an hour or so. 

Expulsion of the fatal membranes is also irregular. They may come 
individually. In other instances a puppy may be bom with the mem- 
branes of its predecessor around its neck while its own come away with 
it, dragged by the cord. 

The total time occupied by the second stage will depend chiefly on 
the number of fetuses, but as a general rule when the litter is within 
the usual limits (4-8), it occupies about 6 hours. The question arises 
— ^what is the maximum time it may occupy, especially when the number 
of fetuses is very high (10-14)? TTie writer would put it at 12 hours at 
the outside. It is very improbable that puppies bom after this time, even 
without assistance, will be alive. 

The fatal membranes of the last fetus are generally expelled with it 
or shortly afterwards.' Exceptionally, however, there is a delay up to 
24 hours before parturition is finally completed. 

A feature of parturition in the bitch is that much of the uterine 
discharge is dark green in colour. This is due to the fact that decidual 
separation has been going on for several days before parturition com- 
mences and blood which has escaped has undergone bile-like changes. 

Other Anisuls 

In the ewe the course of parturition is very similar to that described 
for the cow, except that the incidence of twinning and even triplets is 
high in those ewes which have “been done well” previous to mating 
time. 

In the sow the course is similar to the bitch. The animal lies flat on 
her side and the fetuses are expelled fairly regularly. Even when the 
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litter is large (12-14), it is probable that the second stage will be com- 
pleted within a period of 4 hours. Expulsion of the membranes dilTers 
from the process in the bitch, for in the sow a number of allanto- 
chorionic sacs often become fused together with the result that the 
membranes are expelled as two or three masses during the course 
of labour. 

In the cat the process is similar to the bitch. The number of fetuses 
is more regular (3-5) and the normal stage of expulsion occupies about 
6 hours. 



CHAPTER 6 
MATERNAL DYSTOCIA 

Dystocia, implies some obstacle to parturition whereby the young 
cannot be delivered by maternal effort alone. Of the domestic species, 
the dairy bovine is the one most often involved, but the incidence 
is high also in the ewe, especially with twinning. In the mare and sow it 
is much less common. In the bitch the frequency of the condition varies 
with the different breeds; it is comparatively common in the Scottish 
terrier, Pekingese, Bulldog and Sealyham, but is less common in the 
more natural breeds of dog and in mongrels. In the cat the incidence is 
higher than in the normal breeds of dog, but lower than in the special 
breeds mentioned. 

Dfficult birth is more common in primigravida than in multigravida. 
It is classified as maternal when the essential cause lies in the mother 
and fcetal when the young one is primarily responsible. While it is 
appropriate to deal with the former type first, it must be understood 
that the latter is the more common. 

Pelvic Abnormalities 

Speaking generally, developmental abnormalities of the pelvis are 
rare in animals and such conditions as the rachitic pelvis are of little 
consequence. In the achondroplastic types of dog, however, the pelvic 
inlet is flattened in the sacro-pubic dimension and this, together with 
the large head of the foetus in these types, is a cause of dystocia. A not 
uncommon cause in the bitch and sow in reduction in the bisiliac 
dimension due to previous fracture of the pelvic wall with displacement. 

The Uterine Cervix, Vagina and Vulva 
Failure of the Cervix to Dilate 

Failure of the cervix completely to dilate is a relatively common cause 
of dystocia in the dairy bovine. It may occur both in the heifer and the 
multiparous cow. In the latter, the condition has generally been aseribed 
to fibrosis of the cervix resulting from injury at previous parturitions. 
But the author is doubtful if this explanation is correct. He thinks it 
75 
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more likely to be the outcome of hormonal dysfunction, for generally 
the course of labour in such cases is atypical. Pains are weak an 
transient only. Often it is diflicuU to ascertain accurately how I^ong 
labour has been existent, for other than discomfort, little may have Men 
noticed. On examination the cervix is found to comprise^ a frill abou 
2 inches broad, separating the vagina from the uterus and it is clear that 
delivery by forced traction must inevitably cause severe tearing. Often 
the amniotic sac has passed through the cervix and may be present at 
the vulva; it may have ruptured with escape of amniotic fluid. Some- 
times foetal limbs have passed into the anterior vagina. 

In order not to be precipitate in his actions, the obstetrician may 
decide to Vi'ait several hours before interfering in the hope that the 
case is simply one of delay and that normal dilatation will later occur, 
(He is aware of the relative frequency with which discomfort, parti- 
cularly in heifers, is a feature of (he first stage of labour during which 
the cervix is dilating normally.) In the condition under review, however, 
there will be no further dilatation. The author has on occasion waited 
for a further 12 hours, by which time the calf has died, \vithout any 
change in the cervix. 

In some cases of abortion also the cervix fails properly to dilate and 
the festus is retained, subsequently to undergo putrefactive maceration 
in the uterus. Incomplete dilatation of the cervix is sometimes an 
accompaniment of uterine torsion. 

Vaginal Cystocele 

This is the name given to a condition occasionally encountered in 
the parturient mare and cow in w'hich the urinary bladder lies in the 
va^a or vulva. It is of two types: (o) eversion of the bladder through 
the urethra— this is more likely to occur in the mare consequent on the 
great dilatability of the urethra and the force of straining efforts in this 
species: the everted organ will occupy the vulva and will be visible 
between the labis; (&) prolapse of the bladder through a rupture of 
the va^al floor; in this condition the bladder will lie in the vagina and 
it will further differ from the previous one in that the serous coat of the 
organ will be outermost. 

In both conditions the first aim of treatment is to overcome straining, 
and this is best effected by the induction of epidural anesthesia with or 
without narcosis. This must be foUow'ed by retropulslon of those parts 
of the feetus which already occupy the vagina. In the case of the first it 
is then necessary to invert the organ again by manipulation, and in the 
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second, to replace it in the pelvis and close the vaginal rupture by 
suture. The foetus should be delivered by traction after the correction of 
any postural abnormality. 

Neoplasms 

Neoplasms of the vulva and vagina may occur in all species and thus 
serve as potential causes of dystocia, although in fact it is seldom that 
they do so. In the cow, the writer has encountered papillomata, sarco- 
mata and submucous fibromata of the vulva, while in the bitch the 
vaginal submucous myxo-fibroma is common. Neoplasms of the cervix 
are so rare in animals as to be of no consequence in a consideration of 
the causes of dystocia. 

Other Abnormalities 

Remnants of the Mullerian ducts often persist in the anterior vagina 
of the bovine. They generally have the form of one or more “strings” 
passing from the roof to the floor just behind the cervix and arc usually 
broken during parturition. Sometimes they are laterally situated and the 
foetus passes to one side of them. Occasionally, however, such a remnant 
is of such size and strength that it forms an elfective barrier to the birth 
of the young one. The fore limbs may pass on cither side of it. It is 
important that the obstetrician shaii recognize what he is dealing with 
and not confuse the condition with a partially dilated cervix. Satis- 
factorily to examine the vagina, it is often an advantage to induce 
posterior epidural anatsthesia and repel the fcctus into the uterus. The 
obstruction can be cut without risk, using a hook knife or a guarded 
embryotomy knife of the Colin’s or Roberts’ type. Cases of bifid and 
double cervix are occasionally seen on random post-mortem e.\amina- 
tion of bovine genitalia and there is generally plentiful evidence that 
the animal involved has had one or more calves. The condition is 
unlikely to be a cause of dystocia. 

The Uterus 

Two uterine abnorm.a!ities arc frequent causes of dystocia: torsion 
of the organ and inertia of its musculature. 

Torsion of the Uterus 

Twist of the uterus on its long axis. Tlic condition is most common 
in the cow and is occasionally met in the ewe and goal. In these species 
the twist occurs immediately anterior to the pelvic brim. It also occurs 
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in the bitch and sow but in these one comu is as a rule involved. In the 
ruminants it is thought that the anatomical arrangement of the uterus— 
the dorsal situation of the greater curvature and the ventral attachment 
of the broad ligaments— favours the occurrence of twist which is ex- 
plained simply as a gravitational accident. In the sow and bitch cornual 
torsion is usually complete and tense and it is probable that irregular 
uterine contraction is the cause. 

The Cow 

In the great majority of cases the twist is a partial one, the uterus 
having rotated through an arc up to 180 deg. Its direction may be 
towards the tight or left. (Cases have been described in which the 
uterus has made several complete twists, but this cannot apply to the 
comparatively simple condition so well recognized in bovine obstetrics. 
Complete twist would probably result in death and resorption of the 
fetus and possibly rupture of the uterus. It is possible that those cases 
described as abdominal extra-uterine pregnancy in which a mummified 
fetus has been found in the abdominal cavity were due to complete 
torsion with subsequent rupture of and expulsion of the fetus.) 

The condition is met in primigravida and multigravida. It has been 
ascribed to mechanical causes such as slipping, falling or strug^ing 
while cast, and also to energetic movement on the part of the fetus. 
The last would seem to be the more rational explanation. It is probable 
that in the majority of cases the accident occurs early in the second 
stage of labour for it is a striking fact that in a typical case the cervix 
is found to be completely dilated once the abnormality is corrected. 
At the same time the writer has encountered cases in which the cervix 
was only partially dilated and in these he believes the abnormality 
occurred during the first stage. 

Symptoms, lip to the onset of parturition the animal has been normal. 
Forceful, second stage labour has generally been in progress for several 
hours before advice is sought. As a rule there has been no sign of a 
water bag and it may be noticed that the vulva appears to be drawn into 
the pelvis. Vaginal examination serves to establish a diagnosis. In most 
cases the organ appears to end abruptly at the pelvic brim although 
in exceptional ones it may be found that one or two fetal limbs have 
already entered the vagina. The mucous membrane is drawn into spiral 
folds which become more and more tense towards the cervix. It may be 
possible to defect the direction of these folds. The course of the vaginal 
arteries may indicate the direction of the twist. Normally they can be 
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felt just below the midline on each side running forwards in a tortuous 
manner. In torsion they become tensed and their direction spiralled. 

Treatment. If unrelieved it is highly probable the condition will 
prove fatal— foetal death, putrefaction, toxjcmia. There is a possibility 
provided the uterus does not sustain injury during ineffective attempts 
at conection that the foetus will undergo putrefaetive maceration in 
utero and the cow survive. 

Rotation of the cow's body. This is the treatment most often adopted 
in this country. The object is to roll the cow’s body so that, the uterus 
tending to remain stationary, the twist becomes corrected. While the 
mechanies of the operation may be questioned it is an undoubted fact 
that in many cases the abnormality is found to be corrected after the 
procedure. Theoretically the cow should be rolled in the same direction 
as the twist. Often, however, this cannot be ascertained and the animal 
is rolled in one direction and if this is unsuccessful, in the opposite. 

Right torsion: Cast the animal by Reuff’s method on to its right side 
and hobble all four feet together. Suddenly pull her on to her back and 
allow her to fall on to her left side. During the manoeuvre the obstetri- 
cian has his hand in the vagina. If the twist is being reduced, the 
constricted neck will be felt to open and the foetal membranes and 
possibly parts of the foetus will quickly pass into the dilated canal. 
If this fails, rolling should be repeated several times in the same and 
then in the opposite direction. 

In a recent case it is probable that parturition will proceed unaided 
after correction. If, however, inertia has supervened or palpation 
reveals some postural abnormality, manipulative delivery should be 
proceeded with. 

Smpension of the cow’s body. This method has been recorded in 
America. It also is based on the mechanical theory of reduction. If the 
cow’s hind parts are raised with her ventral abdominal wall uppermost, 
gravity will cause the uterus to fall back into its normal position. 

After appropriate padding, a chain or rope is tied firmly around each 
hind leg above the hock. (If she is not already recumbent, the cow is 
cast.) Into each of these the hook of a swingle-tree is inserted. The latter 
serves to spread the limbs and also to take the hook of the block and 
tackle which is used to raise the animal. The block is fixed to a rafter. 
The cow is raised until its back forms an angle of at least 45 deg. with 
the floor. Tlie shoulders remain on the ground while the head is 
restrained. During elevation a hand is kept in the vagina to ascertain 
when correction has taken place. 
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Rotation of the fatus. For this purpose a torsion fork (Cammerer s) 
with cam-as cuGs is employed. It is only applicable in those cases of 
partial in s^hich either the fore or hind limbs can be dravrii into 
the vapna. Tbs cuSs are placed as high up the limbs as possible and 
into each is inserted a prong of the fork. Extension of the limbs is 
maintained by digital snares attached to the s\ooden bar which is used 
to rotate the fetus and with it the uterus. 

The stbraslaiion of idgoroiis festal movement. It has already been 
suggested that \igorous fetal movement during the early stages of 
labour is a likely cause of the condiuon. Equally, similar mo\ ement may 
correct iL 

In those cases of partial twist in which it b possible to pass the hand 
into the uterus, firm pressure on the fetal eyes (with the lids to protect 
them) may cause \igaroas reflex increment and cortectlon of the 
torsioru 

Ahdonanal balloitement. Auld (1947) rccominends abdominal 
bahotiement. The manipnbtion is performed with the animal standing. 
Two assistants are required; one on the right side with clenched fists 
pashes downwards and inwards, and the other on the left pushes 
upwards and inwards low dowm on the flank. They push alternately, 
each at a rate of about one per second. The object is to cause the uterus 
to swing. If the cervix will admit the passage of the band, the operator 
is able to assist the correction, otherwise he may assist by rectal raani- 
pulation of the fetus. Auld states that with the uterus swinging sh'ghlly, 
very little pressure from the operator will cause the fetus to wriggle into 
the noTina] position and take the uterus with iL He also states that in all 
1^ cases, more than a hundred, the torsion was anti-clockwise. 

IrJra-abdomijujJ msmipulaiUm. Both Welsh (194^ and Gendreau 
(1944) recommend manipulative coirectioo of the position of the uterus 
after laparotomy in the right paialumbar fossa in those c ?*^**^ in which 
simple methods faiL Operation is peTfomaed in the standing position 
under local infiltration ans^lhssia (posterior epidural anssihesia may 
be employed in addition to overcome straining). (In Graat Britain the 
Animals (Anesthetics) Acl 1919, prorides that the operation of 
laparotomy in the bovine shall only be performed under general 
amsstheaa.) A 6- to S-inch indsion is emplc^-ed. The hand is introduced 
into the abdomen and omentum, which covers the uterus at this 
point, drawn forwards. The uterus is readily recognized b>' its con- 
tained fetcs. If the twist is to the left^ that is, towards the rumen, 
the band is passed ov er its dorsal aspect and then downwards. Search is 
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made for some part of the foetus which may be used as a pressure point 
in the subsequent rotation. In right-sided twist, the hand is introduced 
downwards between the uterus and the abdominal wall. If no foetal 
“hand hold” is found the uterine wall itself may be used for rotation 
pressure. Directional diagnosis is sometimes difficult and thus if difii- 
culty is experienced in correcting the torsion in one direction, the oppo- 
site should be tried. Closure of the abdominal wound is as described for 
cffisarian section. Following correction, normal delivery may be 
allowed to proceed or, in the case of delay, assistance given. Welsh is 
of the opinion that the chief cause of failure of simple methods to cor- 
rect the torsion, is the size and consistency of the rumen. If the rumen 
is distended and of firm consistency simple methods will probably fail. 

Cornual Torsion in the Bitch 

This is a rare abnormality which has been observed on post-mortem 
examination of fatal dystocia cases. Other cases are on record in which 
encapsulated fietal bones have been found in the abdominal cavity and 
the probability is that these were originally cases of cornual torsion with 
rupture, expulsion of the foetus into the .abdomen and subsequent 
resorption of the soft tissues. In this species also it is probable that the 
accident occurs during labour and is the outcome of irregular uterine 
contractions. 

In the bitch, cresarian section can be approached with confidence 
provided it is performed early while the uterine contents are still 
healthy. It is improbable that the condition under review will be 
positively diagnosed during the course of labour but failure to deliver 
after a vigorous effort of 6 hours or so from any cause is an indication 
for the operation. 

Hernia of the Gravid Uterus 

The Marb and Cow 

Occasionally in these subjects hernia of the gravid uterus occurs 
through a rupture of the abdominal floor. The accident is one of ad- 
vanced pregnancy, occurring at the 9lh month or later in the mare, and 
from the 7th month onwards in the cow. It is probable that in the 
majority of cases a severe blow on the abdominal wall is the exciting 
cause although many observers have stated that it may occur without 
traumatic influence; the abdominal musculature becoming in some way 
so weakened that it is unable to support the gravid uterus. The site of 
the original rupture is the ventral aspect of the abdomen, a little to one 

6 
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side of the midline (left in the case of the mare and right in the cow) 
behind the umbilicus. It generally commences as a local swelhng about 
the size of a football but rapidly enlarges until it forms an enormous 
ventral swelling extending from the pelvic brim to the xiphisternum. t 
is most prominent posteriorly where it may sink to the level of the hocks. 
By this time practically the whole of the uterus and its contents have 
passed out of the abdomen to occupy a subcutaneous focus. In cattle the 
bulk of the swelling is often situated between the hind legs, the udder 
being deflected to one side. Generally, the condition is complicated by 
gross redema of the abdominal wall due to pressure on the veins, in fact 
this (edema may be so great that it is impossible to palpate either the 
edges of the rupture or the feefus. 

As a rule gestation is uninterrupted but the condition becomes grave 
both for the mother and foetus when parturition commences, parti- 
cularly in the case of the mate, although there are records of affected 
cows calving normally. In the mare, if the foal is to be saved, it is essen- 
tial that aid shall be forthcoming the moment the expulsive forces of 
labour commence. The writer has encountered a case in which delivery 
of the foal by traction presented no difficulty despite the downwards 
deviation of the uterus, but he visualizes cases in which displacement of 
the uterus places the fostus beyond reach. In these it is advised that the 
mare be cast and narcotized, turned on to her back and the hernia 
reduced by pressure. Attempts at delivery should be made with the 
animal in this position. After parturition and involution of the uterus, 
the hernia will become occupied by intestine. It is improbable, however, 
that strangulation will occur and the marc may be able to suckle the 
foal. At the end of this period she should be destroyed. 

In view of the uncertainty of the preceding procedure it may be 
decided to perform exsarian section as full term approaches and to 
destroy the mother as soon as the uterus has been evacuated. 

The Bitch 

Acquired inguinal hernia is common in the bitch and not infrequently 
the incarcerated uterus becomes the focus of pregnancy. (The writer has 
also seen the condition in the cat, but it is rare in this species.) The 
hernia is generally unilateral and it may contain one or both uterine 
cornua. 

Often the history is that an inguinal swelling the size of an egg has 
been recognized for months, but that during the last few weeks it has 
rapidly become larger. In other cases, the recent development of a pro- 
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gressive swelling is the story. There may or may not be a history of 
recent cestrus and mating. 

The lesion is obvious; it is unlikely that it will be confused with a 



Fio. 40, — Scheme of Inguinal Hysterocele in the Btrcu Gravid v/rm Three 

ENfDRYOS OF AOOin- 30 DAYS. 



Fio. 41.— Inguinal Hysterocele in the Bncii. 

Both comua occupy a righl-sidcd hcmial sac. ITicy contain partially rcsorbcd, fuIN 
term, fcetuscs. 
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side of the midline (left in the case of the mare and right in the Mw) 
behind the umbilicus. It generally commences as a local swelhng about 
the size of a football but rapidly enlarges unUl it forms an enormous 
ventral swelling extending from the pelvic brim to the xiphistemum. It 
is most prominentposteriorly where it may sink to the level of the hocks. 
By this time practically the whole of the uterus and its contents have 
passed out of the abdomen to occupy a subcutaneous focus. In cattle the 
bulk of the swelling is often situated between the hind legs, the udder 
being deflected to one side. Generally, the condition is complicated by 
gross oedema of the abdominal wall due to pressure on the veins; in fact 
this oedema may be so great that it is impossible to palpate either the 
edges of the rupture or the fetus. 

As a rule gestation is uninterrupted but the condition becomes grave 
both for the mother and fetus when parturition commences, parti- 
cularly in the case of the mare, although there are records of affected 
cows calving normally. In the marc, if the foal is to be saved, it is essen- 
tial that aid shall be forthcoming the moment the expulsive forces of 
labour commence. The writer has encountered a case in which delivery 
of the foal by traction presented no difiBcuIty despite the downwards 
deviation of the uterus, but he visualizes cases in which displacement of 
the uterus places the fetus beyond reach. In these it is advised that the 
mare be cast and narcotized, turned on to her back and the hernia 
reduced by pressure. Attempts at delivery should be made with the 
animal in this position. After parturition and involution of the uterus, 
the hernia will become occupied by intestine. It is improbable, however, 
that strangulation will occur and the mare may be able to suckle the 
foal. At the end of this period she should be destroyed. 

In view of the uncertainty of the preceding procedure it may be 
decided to perform caesarian section as full term approaches and to 
destroy the mother as soon as the uterus has been evacuated. 

The Bitck 

Acquired inguinal hernia is common in the bitch and itot infrequently 
the incarcerated uterus becomes the focus of pregnancy. (The writer has 
also seen the condition in the cat, but it is rare in this species.) The 
hernia is generally unilateral and it may contain one or both uterine 
comua. 

Often the history is that an inguinal swelling the size of an egg has 
been recognized for months, but that during the last few weeks it has 
rapidly become larger. In other cases, the recent development of a pro- 
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gressive swelling is the story. There may or may not be a history of 
recent otstrus and mating. 

The lesion is obvious; it is unlikely that it will be confused with a 



Fig. 40. — Scheme of Inguinal Hysterocele in the Bitch Gravio with Three 
Embryos of about 30 days. 



Fig. 41.— I.vouiNAL Hysieroctle in -nc: Brrai. 

Both comua occupy a rig}it>sided hernial sac. They coniatn partially rcsorbcd, ful 
term, ftrluscs. 
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mammary neoplasm or a local abscess if careful examination is made. 
The condition is painless and there is no systemic disturbance. Although 
it is tense and irreducible there is little tendency to strangulation pro’ 
vided intestine is not involved in addition. The latter complication is 
rare. In those cases in which pregnancy is advanced it will probably be 
possible to detect f<£tuses on palpation. 

The course of the condition depends primarily on the degree of ten- 
sion in the sac and this will be influenced by its sixe and the number of 
feetuses involved. A case has been seen in which the two fetuses involved 
developed to full term and then underwent partial resorption. Another 
has been met in which both cornua were involved and each contained 
two fetal units of about 30 days development. Death of the embryos 
with partial resorption of the placent® had occurred. The majority of 
cases will be presented when pre^ancy has advanced about 30 days 
and each foetal unit is about the size of a golf ball, for by this time the 
size of the swelling is becoming alarming to the owner. 

The writer has not seen a case which has been associated with parturi- 
tion nor has he seen one in which fetuses were present in a herniated 
comu and an abdominally situated one but they are cases which must 
be considered. 

Surgical Interference, The following alternatives present themselves. 

1. Reduce the hernia, obliterate the sac and allow pregnancy to lake 
its normal course. 

In the great majority of cases it will not be possible to reduce the 
hernia by simple means. 

2. Enlarge the hernial ring by incision of the abdominal wall and later 
closure by suture after reduction of the hernia. Obliterate sac; allow 
pregnancy to continue. 

From the strictly ethical viewpoint this is the operation to select. 
Pregnancy is uninterrupted and the aniinars full breeding powers are 
conserved. It presents, however, several technical difficullies^precise 
incision of the abdominal wall forwards from the inguinal orifice is not 
easy o\ring to the presence of the large and tensely filled sac. Moreover 
effective closure of the neck of the sac may be difficult after incision of 
the parietal peritoneum. At the same time cases will be encountered in 
which, after assessment of all the individual factors, this operation is 
selected. 

3, Dissect out the hernial sac; incise its apex and expose the herniated 
uterus. Amputate the cornu or cornua involved. Obliterate the hernial 
sac. If it happens that the animal is also pregnant in an abdominally 
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situated horn this should not be interfered with. If, however, an ab- 
dominally situated horn is empty and it is desired that the bitch shall 
be sterilized, it is an easy matter after location of the bifurcation to draw 
this horn into the hernia and remove it. As a rule it is not possible to 
draw the ovaries through the inguinal ring. 

This is the operation most often performed. It presents no particular 
difficulties and cure of the hernia is certain. 

4. In those cases in which foetal development is at or approaching 
term, it may be decided to proceed as for 3, but instead of amputating 
the involved cornua to perform hysterotomy and extract the foetuses 
with their membranes. In the one case in which the author has per- 
formed this operation it was possible to return the uterus to the abdomen 
after extraction of the foetuses (Fig. 41). 

Uterine Inertia 

By uterine inertia is inferred the absence of, or feebleness of, uterine 
contractions at or subsequent to parturition. The condition is classified 
as primary and secondary. 

Primary Inertia 

This is the less common of the two varieties in animals. It is encoun- 
tered most often in the dog, occasionally in the cow and sow, but is rare 
in the other species. It is generally ascribed to lack of tone in the uterine 
musculature or to degenerative changes in it. Lack of exercise during 
pregnancy and excessive fatness are possible causes of feeble uterine 
contractions at labour. Overstretching of the uterus is a cause, for inertia 
generally accompanies hydraranios and also the gross distension which 
occurs in small dogs gravid with an excessive number of young. The 
condition may also accompany debilitating diseases. It is possible that 
in some cases the essential cause lies in dysfunction of the posterior 
pituitary gland, for sometimes what appears to be primary inertia is met 
in females which are otherwise perfectly normal. 

That the animal is parturient is obvious; mammary activity, pelvic 
changes, psychological disturbances in the bitch, and abdominal dis- 
comfort are all present. There may have been a few feeble abdominal 
contractions but no progress is made. In the large species, vaginal 
examination reveals the cervix to be dilated, the cervical mucus to have 
liquefied and the presence of a foEtus in its membranes just in front of the 
pelvic brim. In the bitch it is generally possible to touch the posterior 
fortus with a finger in the vagina. 
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It is essential that treatment shall be fortheoming at 
time in order to safeguard the life of the young o"® '^eU as ^ 
mother. It should be instituted as soon as one is satisfied that the 

stage is present and that it is not proceeding normally. 

In the large, uniparous species, treatment is generally ^™P J. ^ 
vaginal manipulation the membranes are ruptured, the posture 
pr«ented extremity corrected if necessary and the fcetus dehvered by 
gentle traction. In the bitch, however, the problem is greater its extent 
depending on the number of young present in the uterus. If one only, 
its delivery by vectis or forceps per \aginam is indicated although i 
probable that if the latter instrument is employed the fretus wi! 
grossly injured. When, however, muWple foetuses are present, caisanan 
hysterotomy should be performed. . . 

Pituitary extract in doses of 0*5-1 -5 c.c. by intramuscular injec 
lion should be tried and even repeated but results are general y 
disappointiDg. 


Primary Inertia in the Bitch Pregnant with an Abnormally Small 
Number of Faluses 

It is convenient to refer to this condition here as it is generally 
regarded as an example of primary uterine inertia. It is probable, 
however, that the condition results from hormone dysfunction rather 
than from primary uterine causes. 

It is encountered in bitches gravid with one, possibly two and at the 
most three fetuses. Term arrives and passes without signs of labour. 
Mammary hipertrophy is absent or slight only and there is no tume- 
faction of the labfe. The owner has often concluded, in the absence of 
abdominal distension, that the bitch has failed to conceive. Just how 
long the fetus or fetuses remain alive is not definitely known, but it is 
improbable it is bej ond the 70th day, by which time complete separation 
of the decidua has occurred. From this point the fluids, membranes and 
soft fetal tissues undergo resorption. 

In the majority of cases the cervix relaxes between the 70th and 
80th days and a dark green, viscid discharge escapes from the vulvn- 
Therc is still no evidence of straining. It is improbable that va^nal 
examination will reveal the fetus for it still ocxaipies its original 
position in the cornu but it is generally possible to detect it by abdominal 
manipulation. 

In one recorded by the writer, parts of the single fetus occupied 
both cornu; the head, thorax and fore limbs being in one and the 
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placenta, abdomen and bind legs in the other. In another, the condition 
occurred in an inguinal hysterocele. 

The writer has met the condition in the chow, retriever, bull-terrier 
and spaniel breeds. 

The following exceptional case-record illustrates the condition: 

Subject: A Field Spaniel in good health. 

(fl) At 3 years old, conceived a single ftetus which was delivered normally at 
term. 

(b) At 7 years old, again conceived a single fcetus but term arrived and passed 
without signs of parturition. At 74 days the cervix was still closed and a fully 
developed but partially resorbed fcetus was removed by hysterotomy. 

(c) At 8 years old, again pregnant with a single fcetus. Again term passed and 
at the 1 10th day, the cervix still being closed, hysterectomy was performed. 

(Fcetus-membranes and fluids entirely gone and replaced by dark-brown, 
glutinous mucus. Fcetus shrunken, eyeballs sunken and shrunken. The 
abdominal cavity was empty. Pelvis occupied by the terminal rectum and 
urinary bladder. Diaphragm complete; heart a small fibrous sac. Unexpanded 
lungs almost normal.) 

Treatment. Factors which will influence the treatment of such cases 
are: the duration of gestation and hence the state of the fcetus (es); 
whether the cervix has opened and if so the degree of infection which 



Fio. 42. — ^FtETAL Resorption in the Bitch. 


may have supenened ; the accessibility of the foetus for forceps traction. 
Clearly hysterotomy is indicated in the majority but if infection has 
supervened hysterectomy is preferable. In the small proportion of cases 
in which the cervix is open and the foetus occupies the uterine body, 
delivery per vagimm will be selected. 
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This is the inertia of exhaustion and .s essent.ally a 
than a cause of dj-stoda. Nevertheless, ra 

longed unsuccessful elTorts to deliver one foetus may result ^ * 
frl inertia in regard to the remainder. Secondary mert.a ts freq.^^^ntly 
followed by retention of the foetal membranes and retarded involution 
of the uterus, factors which predispose to puerperal metritis. 

Secondary inertia is met with in all species and, spraking general >, 
is a preventable condition. Its prevention depends on the early ' 

tion that labour has ceased to be normal and the application of the 
appropriate assistance. 

In some breeds of dog of which the Scottish terrier is the outstanding 
example, inertia may superv'ene early and before the ex^diture o 
effort it is reasonable to expect from a healthy bitch. The genera 


history of such a case is as follows: 

The bitch is hea\ily gravid; the gestational period is normal. One or 
two fetuses have been expelled without exceptional difficulty. From 
this point all signs of labour cease and the bitch is content to lie suckling 
the young already bom yet it is obvious that the greater part of t e 
litter has still to be expelled. No further progress is made, and if appro- 
priate treatment is not forthcoming the fetuses will die, infection of the 
uterus and toxsemia develop and the bitch succumb. 

Sometimes the case conforms with the description given for primary 
inertia — a short, feeble effort is the sole indication of labour. A similar 
picture is frequently seen in the toy Dachshund. 

Treatment. In the uniparous species, correction of the dystocia which 
provoked the inertia is the essential feature of treatment. In the multi- 
parous species, management of the case will depend on the duration 
of labour, the number of fetuses still unborn and their condition, and 
the degree of uterine infection. In an early case, delivery of the fetus 
causing the primary dystocia may be followed after a few hours by a 
return of uterine contractions and parturition may proceed without 
further hindrance. Such is often the case in the sow and occasionally in 
the bitch and cat. When the case is oflonger duration and there are still 
several young to be bom it is best to proceed with the delivery of the 
remainder. In the sow it is often possible to do this with the hand 
inserted into the uterus per vaginam. In the bitch it may be derided to 
attempt forceps delivery. But the protracted use of forceps when three 
or four fetuses remain unborn has very little to commend it. The fetuses 
occupy the cornua beyond the safe reach of the forceps and “blind 
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fishing” is likely to result in uterine rupture. Better results attend 
laparotomy. If the case is not of more than 12 hours’ duration since 
the onset of second stage labour, hysterotomy is the operation of choice, 
for not only is the interference of less magnitude than hysterectomy but 
the animal’s breeding function is preserved and the prognosis is good. 
If, however, the case is of longer duration and the feetuses are dead and 
putrefaction has commenced, hysterectomy should be resorted to for 
in these instances the more simple hysterotomy is attended by a high 
mortality from post-operative peritonitis. The prognosis after hyster- 
ectomy will depend chiefly on the animal’s state of health at the time 
of operation, but if performed up to 24 hours after the onset of labour 
will be attended by a high recovery rate. 
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C11ATTER 1 
FOETAL DYSTOaA 

Whux we have seen fit to refer to maternal abnormalities in the causa- 
tion of dystocia first, it must be understood that fcetal irregularities 
form the comnioner cause of difficult birth in the doincslic species. The 
foetal irregularities encountered are basically the same in all species, 
but certain forms, dependent generally on the anatomical form of the 
spedes, are more common in some than others. In the foal, calf and 
lamb the relative length of the limbs is a frequent cause of obstructive 
dystocia, whereas in the piglet, puppy and kitten the limbs are of less 
significance. 

Foetal dystocia may be divided primarily under t\\’o headings: 

(1) That arising from disproportion in the size of the fetus to that of 

the rnatemal birth canal. Such disproportion may occur in a 
normal or pathological fetus. 

(2) That resulting from abnormalities in the presentation of the 

fetus at the maternal pelvic inlet. 

To these must be added, in cases of twinning in ruminants, the 
simultaneous presentation of parts of two fetuses. 

Discussion on the Fundamental Causes of Fatal Dystona 
The dimensions of the non-dtlatable maternal pelvic inlet are such 
that the normal full-term fetus is just able to navigate it, but to do so 
it is necessary that the fetus shall approach it in an exact manner so 
that it offers the least possible obstnjclion. This statement certainly 
holds true for the umparous sperfes, for in these any presentation other 
than the anterior one (the fatal head directed tov.'ards the maternal 
pelvis) with the head and fore-limbs extended is likely to result in 
dystocia. In the multiparous spedcs this relationship is not so exact 
and there is generally more room in the pelvis for the passage of the 
young, with the result that the disposition of the comparatively small 
fetal limbs is less important and many piglets and puppies are delivered 
normally with their limbs in positions which w’ouldhave caused dystocia 
in the foal and calf. But on this point the wiiter must not be dogmatic, 
for when a female of a multiparous ^>ecTes is gravid with an abnormally 
90 
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low number of foetuses they may be relatively oversized and malposition 
of the limbs may be the factor which provokes dystocia. 

Under conditions of domestication animals attain sexual maturity 
before they have reached full physical development. This is most 
noticeable in the bovine. It is the custom in this country to mate heifers 
of the dairy breeds when they are about years old, and it is surprising 
that although they are far from mature physically when parturition 
time arrives at 2i years, the incidence of dystocia from oversize of the 
fetus is relatively low. It is to be noted that the newborn of such a 
mother is generally considerably smaller than that of her older and 
physically mature sister (in the 60-70 lb. range). Nevertheless, calves 
when running with a young bull frequently conceive at ages of from 
9-12 months and the incidence of dystocia in mothers of 18-20 months, 
due to smaUness of the pelvis, vagina and vulva, is high. Most of the 
phenomenally large calves (IQO lb. and over), are bom of aged multi- 
gravida, but in this connection also there are exceptions, for in the 
Friesian and Red Poll breeds a high incidence of fetal oversize in heifer 
mothers is encountered and it is assumed that genetic factors are 
responsible. 

Knapp, Lambert and Black (1941), recording 297 observed parturitions in 
Shorthorns, found the average birthweight of the calf to be 69*2 lb. in the beef 
breed and 79-2 lb. in the dairy breed. The average gestational period was 281 days, 
with a range of 260-300 days; the majority being between 280 and 284 days. First 
calves were considerably lighter than subsequent ones. There was a definite 
increase in birthweight associated with the longer gestational periods. 

It is the common belief that the mating of a large male with a small 
female is a cause of oversize of the resulting foetus. This has not been the 
writer’s experience in the bovine, while in the mare, females of the small 
breeds are frequently mated to males of the large heavy ones without 
any significant rise in the incidence of dystocia. In so far as the bitch is 
concerned, dystocia from oversize is much more likely to arise from an 
abnormally small litter than from disproportion between the sizes of 
the sire and dam. 

In sheep the development of breeds with large heads has become a 
cause of dystocia when males of these species are crossed with females 
of smaller breeds, while in the dog the development of grossly brachy- 
cephalic and often achondroplastic types has resulted in a relatively 
high incidence of dystocia in such breeds as the bulldog, Pekingese, 
and Boston terrier. 

The question arises— is posterior presentation (the fetal hind 
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extremity directed towards the maternal pelvis) normal? Many young 
are certainly bom in this position without assistance. The condition 
occurs often in the multiparous spedes, and in the dog the author’s 
observations indicate it to be as high as 30 per cent. It is much less 
common in the uniparous species, but is more frequent m the cow and 
ewe than in the mare. The relative incidence of dystocia is higher in 
posterior presentation than in anterior. A consideration of (he course 
of parturition would indicate that posterior presentation is abnormal. 
In anterior presentation the foetus is wedge-shaped and this serves pro- 
gressively to dilate the birth canal during its passage, whereas in 
posterior presentation compression of the fetal abdomen causes expan- 
sion of the ribs and the costal arch engages abruptly. Again, the fetal 
oedput, often the broadest bony foetal part, makes an abrupt engage- 
ment. Thirdly, the passage of the fetus is against the general direction 
of its hair, while finally, more space is required for the hind limbs to 
undergo full extension than is the case with the fore. Not the least of the 
numerous comple.x mechanisms rvhich control reproduction is that 
which ensures that the fetus in its final stages of development shall lie 
with its anterior extremity towards the maternal pelvic inlet. 

During intra-uterine life the fetus adapts itseh* to the shape of the 
uterus; its vertebral column is adjacent to the greater curvature of the 
uterus and its movable extremities are arranged so as to occupy the 
least possible space. The limbs are flexed, as also may be the oedpito- 
atlantal articulation. In those spedes in which the greater curvature of 
the uterus is directed doumwards, it is necessary for the fetus to undergo 
progressive rotation during the course of parturition from the ventral 
to the dorsal position, while in all the uniparous spedes it is necessary 
that the fore limbs and head shall be extended before the fetus engages 
the pelvis. This latter movement requires a considerable amount of 
space and thus it appears that during the first stage of labour the fetus 
tends to sink towards the apex of the gravid cornu in order that this ex- 
tension shall occur. Again the complexity of ihemechanismis impressive. 

An appreciation of these points makes most forms of fetal dystocia 
readily understandable. For some reason the mechanism breaks down: 
under the influence of forceful uterine contractions the fetus is pressed 
against the pelvic inlet before this change of posture has occurred, and 
one of the common forms of dystocia results: e,g. flexion of the limbs at 
the carpus, shoulder, tarsus or hip; downw'ard displacement of the head. 

Departures from longitudinal presentation and from the dorsal 
position are uncommon in ruminants. This is readily understandable 
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when one considers the anatomical arrangement of the cornua and the 
position the uterus occupies during pregnancy. Presentations in the 
ventral and lateral positions are comparatively common in the mare and 
bitch, and it is suggested that they result from failure of the fmtus to 
undergo complete rotation during the process of delivery. Bicornual 
and transverse presentations are essentially equine abnormalities, al- 
though they are occasionally encountered in the cow and the bitch 
pregnant -with one foetus. The great size of the uterine body in the 
mare is the obvious explanation. 



Fio. 43 .— Fixed SPEaVEN OP Pregnant Bovine Uterus approachino Term. 

The disposition of the fatus wiUiin the uterus is demonstrated. 

From the foregoing it wilt be gathered that in the writer's view most 
cases of foetal dystocia arise during the early stages of labour and 
result from errors in deformation of the foetus. He does not believe that 
they are predetermined by morbid conditions svithin the uterus or that 
they can be prevented. 

A foetal abnormality which dcserr'cs special consideration is lateral 
deviation of the head, for it is improbable that it is explained by the 
hypothesis just c.xpoundcd. The condition is met with in all species. 
The writer has on a number of occasions in the cow, sow, bitch and cat 
seen the condition at posl-morlcm examinations carried out in the later 
slagcsof pregnancy. Inthc multiparous species it is thcfa-luses occupying 
the terminations of the cornua which arc most often involved, and it 
is suggested that lack of space is the cause (Fig. 218). Whether lack of 
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space is the causal factor in the uniparous mare and cow is not knotyn, 
but the point it is stished to stress is that it is an abnormality which 
develops during gestation rather than at parturition. kVhen the condition 
involves a fetus which is presented posteriorly its existence is unknown, 
for it corrects itself spontaneously during passage through the pelvis. 

The Common Forms of Fatal Dystocia 
The Mare 

In the marc, most cases of dystocia result from abnormalities in the 
presentation or position of the fetus or postural irregularities of its 
head or limbs. Disproportion in the size of the fetus to the maternal 
pelvis and monster formation are rare. 

Transverse presentation is common: the fetus may be disposed svith 
its head and limbs (ventro-transverse) or its vertebral column (dorso- 
transvcrse) directed towards the pelvis. In the majority of such presenta- 
tions the fetus occupies the uterine body and is found on examination 
to be adjacent to the pelvic inlet, in fact, in ventro-transverse cases the 
head and limbs may occupy the vagina. There is, however, another form 
of transverse presentation in which parts of the fetus occupy both 
cornua (bi-coraual pregnancy), its trunk traversing the anterior part of 
the uterine body. Not infrequently this form is complicated by ventral 
deviation of the uterus. Another relatively common abnormality of 
presentation is that the fetus occupies an approximately vertical posi- 
tion in the uterus with its head uppermost and its limbs directed towards 
the pelvis (dog-sitting position). 

Failure of the foetus to rotate into the dorsal position and its con- 
sequent engagement at the pelvis in the ventral or lateral position is 
often encountered. It occurs in anterior aud posterior presentation 
and may be complicated by laceration of the dorsal wall of the vagina 
and even the rectum and anus. 

AU forms of postural irregularity occur in the mare. The head and 
neck may be displaced laterally, or downwards between the forelegs. 
Such displacement may be further complicated by rotation of the 
cervical joints. The limbs arc frequently presented abnormally; one, 
several or all of the joints of the limbs may be flexed, and the irregulari- 
ties are classified according to their clinical significance as carpal 
Ce.xion, elbow fle.xion, shoulder flexion, hock flexion and hip flexion. 
Bilateral hip flexion is known as breech presentation. An exceptional 
postural abnormahty which occurs in anterior presentation is displace- 
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ment of one or both extended fore limbs above the fatal neck (foot- 
nape posture). 

Not infrequently many of the abnormalities just described are further 
complicated by impaction of the presented parts in the pelvis. 

The Cow 

In the cow both relative and absolute oversize of the fetus are com- 
mon. Oversize of an otherwise normal ealf may be encountered in all 
breeds and in primigravida and multigravida, but the writer’s experience 
has been that the condition is more common in the Friesian and Red 
Poll breeds than others and that male calves are more often involved. 
Oversize due to emphysema of the fetus is common, but this is the out- 
come of, rather than the primary cause of dystocia. Oversize due to 
local or general oedema of the fetus, while occurring, is relatively un- 
common. The incidence of monsters is high in the cow; they are 
generally of the distorted and celosomian types, Schistosomus reflexiis 
and Perosomus elwnbis being commonest. Achondroplastic calves are 
also encountered; the so-called bulldog calf of the Dexter-Kerry breed 
being the most common. Departures from the longitudinal presenta- 
tion occur, but are uncommon. The anatomical arrangement of the 
cornua and the absence of a distinct uterine body do not favour trans- 
verse presentations, and such are, in fact, rare. Krill (1938), however, 
has recorded two authenticated cases of bicomual gestation in the cow 
in which presentation was dorsotransverse. Postural irregularities of the 
head and limbs are common and in the main are the same as those 
described for the mare. The simultaneous presentation of twins is an 
occasional cause of dystocia, and one of the first duties of the obste- 
trician when proceeding to manipulative delivery is to satisfy himself 
that the presented limbs belong to the same fetus. 

Tutt (1944) has recorded ninety-seven consecutive cases of bovine 
dystocia encountered by him in practice in Hampshire, and they afford 
valuable material for study. Maternal factors were responsible for 
14-5 per cent, and fetal causes for 85-5 per cent. Of the maternal causes, 
uterine torsion headed the list, followed by immature pelvis with small- 
ness of the vagina and vulva, incomplete dilatation of the cervix, and 
fibrous hymen. In the fetal group postural abnormafities w-ere by far 
the commonest: others were oversize of the fetus and monstrosities. 
In anteriorly presented fetuses, lateral deviation of the head was the 
commonest irregularity, followed by carpal flexion, elbow flexion and 
shoulder flexion. Not infrequently more than one postural defect 
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occurred in the same individual. In posterior presentation, hock flexion 
occurred most often, followed by hip flexion. Limb flexions were more 
often bilateral than unilateral. Two transverse presentations were 
included, both being of the ventro-transversc type. Of the monstrosities, 
schistosomus, schistocormus, limb contractures, joint anchyloses, and 
anasarca were encountered. 

The Ewe 

The picture of fcetal dystocia in the ewe closely resembles that seen in 
the cow. Postural abnormalities are very common, particularly in ewes 
pregnant with more than one foetus; moreover, multiparity is often 
associated with the simultaneous presentation of parts of more than one 
foetus. Developmental irregularities arc relatively common and all 
types may be encountered. Gross oversize of the fcctus, other than the 
outcome of fatal tedema or putrefactis’e emphysema, is uncommon, but 
relative oversize of the head is common in certain forms of cross 
hreeding. 

The Sow 

The types of fatal dystocia encountered in the sow resemble more 
closely those of the bitch than those of the uniparous species. Attention 
has already been drawn to uterine inertia and pelvic injuries as causes of 
maternal dystocia in this species. 

The incidence of fatal dystocia increases when the litter is small, for 
in these the size of the individual tends to be large and obstruction may 
result. Irregularities oflimb posture and even uncomplicated posterior 
presentation often cause dystocia when the litter is small, whereas had 
the litter been a large one and its individuals small, these irregularities 
would not have interfered with normal expulsion. Monsters are not 
uncommon; they are generally of the double type. 

The Bitch 

Absolute oversize of the fatus is commonly encountered in bitches 
gravid with one or livo young only; it may also result from a. patho- 
logical fatus. Relative oversize also is comparatively common. It is 
most often met in the small breeds, for in these there is often consider- 
able variation in the sizes of the respective individuals of a litter 
(Table 8). A primigravid bitch often has trouble with her first puppy 
from this cause, but provided timely assistance is forthcoming she 
generally expels the remainder of her litter normally. If, however, 
assistance is delayed the onset of inertia may make the outcome grave. 
Oversize of the head is common in the grossly brachycephalic breeds. 
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Irregularities of iimb posture are generally of little importance provided 
the puppy is of normal size, in fact many puppies are born with their 
fore or hind limbs flexed. When, however, the foetus is relatively large 
these irregularities are often the factor which provokes dystocia. Not 
infrequently a bitch or a cat, in attempting to expel a foetus with its fore 
limbs retained, partially succeeds only in that the head is born but the 
thorax with the limbs have become obstructed at the maternal pelvic 
inlet. Similarly a puppy or a kitten may have its hind parts born while 
its distended thorax is obstructed. 



Fio, 44. — ScHihre OP First Stage of Labour in the Bitch. 


Irregularities of head posture are common and vertex (“butt”) pre- 
sentation and lateral deviation of the head are frequently encountered 
(Figs. 45 and 46). An interesting feature of the latter abnormality is 
that it often involves the last puppy to be bom. 

Fcctal hydrocephalus and anasarca are occasionally met, but other 
forms of monster are rare. In the achondroplastic types and in the 
kitten, gross umbilical hernia is seen, but it is seldom a cause of dystocia. 

Abnormalities of position arc common both in anterior and posterior 
presentation and arc themselves a cause of obstructive dystocia. Failure 
of the fcclus to rotate prior to presentation results in its engaging in the 
pcI\Tc inlet in the ventral or lateral position. 
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, Table 6 

Pelvic Dimensions — Bitch 



II will be noticed that in all the specimens except those obtained from the achon- 
droplastic types, Pekingese and Sealyham, the sacro-pubic dimension exceeds the 
bisiliac. 


Table 7 


Dimensions of Poppies at Birth 


























Table Z— continued 
Parturition Data — Bitch 



Order of puppies not known. 




Metrectomy. 








CHAPTER 8 

THE APPROACH TO AN OBSTETRICAL CASE 
History of the Case 

Before proceeding to interfere with the animal, a comprehensive 
history of the case should, whenever possible, be obtained. Much 
of it will be the outcome of questioning of the attendant, but many 
points also will be elicited from persona! observation of the animal. 
Has full term arrived or is delivery premature? 

Is the animal a primigravida or multigravida? 

What is her previous breeding history? 

What has been the general management during pregnancy? 

When did straming first commence; what was its nature — slight and 
intermittent or frequent and forceful? 

Has straining ceased? 

Has a water-bag appeared and if so when was it first seen ? 

Has there been any escape of fluid? 

Have any parts of the foetus appeared at the vulva ? 

Has an examination been made and has assistance been attempted; 
if so, its nature? 

In the case of the multiparous species, have any young been born, 
naturally or otherwise,, and if so, when? Were they alive at birth? 
Is the animal still taking food? 

In the case of the bitch and cat, has there been vomiting? 

By a consideration of the answers to these and similar questions 
it is possible to form a fairly accurate idea of the case to be dealt with. 
The inference to be drawn from many of them is obvious, but there are 
several points associated with them which merit discussion. The greatest 
attention will be paid to the duration of labour. If the animal, particu- 
larly a heifer, has been exhibiting slight and occasional efforts only and 
there has been no appearance of the water-bag, it is probable that the 
second stage of labour has not yet commenced and that parturition will 
proceed normally. The onset, however, of vigorous and frequent 
straining together with the appearance of the amniotic sac indicates 
that the second stage of delivery has commenced, and if several hours 
have elapsed since its onset, it is reasonably certain that obstructive 
103 
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Transverse presentation is rare. When it occurs the bitch is generally 
gravid with a single foetus only and gestation is of the bicomual type. 
It is generally accompanied by uterine inertia. 



Tic. 4S.— Tke PttMc iNunr or the tJrrcii. 
Spectrnen obt^ned fttnn a 20-Ib. animal. 
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vaginal examination should be considered. In this way the risk of 
infecting the neural canal should spinal anresthesia later be found to be 
necessary is reduced. 

When dealing with the bitch and cat, the degree of abdominal disten- 
sion should be observed, for it is thus possible to make an estimate of 
the number of fcetuses which occupy the uterus. The onset of vomiting 
together with a great increase in thirst should be regarded as grave 
signs in the bitch. 


Detailed Examination of the Animal 
Large animals. The animal should be effectively restrained with 
a man at its head and its right side pressed firmly agmnst a partition. 
In the case of the mare, a twitch should be applied and a fore-limb 
raised until one is satisfied as to the animal’s temperament and likely 
behaviour. Several clean buckets full of hot water with soap should be 
available, and arrangements made for a table, bench, or truss 
of straw on which to lay out instruments to be suitably placed. A 
plentiful supply of clean straw should be placed under and behind the 
animal. 

With an assistant holding the tail to one side, the external genitalia 
and the surrounding parts are thoroughly washed. The operator, having 
washed and lathered his hands and arms, proceeds to make a vaginal 
examination. The introduction of the hand through the vulval labias 
almost invariably provokes defecation in the cow and it becomes neces- 
sary to wash the vulva again. 

Without the previous induction of epidural anaesthesia and the 
resultant paralysis of the rectum, it is almost impossible to make a 
vaginal examination in the cow without introducing some feces. 
This statement certainly holds true for animals which have been fed on 
grass and in which feces are semi-fluid. Nevertheless it may be taken 
that such material is not highly infective and no serious consequence 
will result from this contamination of the vaginal mucus membrane 
provided the latter is intact. 

To proceed to a consideration of a recent case. If the vagina is 
found to be empty, attention should be directed to the cervix. Is it com- 
pletely obliterated? If it is not and is still occupied by some sticky mucus, 
it may be concluded that the second stage of labour has not yet com- 
menced and the animal should be given more time. Maybe the case is 
one of uterine torsion. Does the vagina end abruptly at the pelvic brim 
and is the mucosa drawn into tight, spirally arranged folds? In the 
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dystocia exists. Nevertheless it is probable in all species except the marc 
that the fcctus or foetuses are still living. In the primigravida, particularly 
the heifer and the bitch, it is often found that the cause of the dystiKia 
is relatively simple, such as slight oversize of the fetus, and the apphea* 
tion of a little assistance is all that is required. In the marc, the normal 
course of delivery is so rapid and separation of the placenta occurs so 
quickly once the second stage has commenced, that any delay generally 
results in the death of the young one. 

When, however, the call for assistance has been delayed twenty-four 
or more hours and it is noticed that straining efforts have ceased, it may 
be taken that the fetus is dead, much of the fluid has been lost, the 
uterus is exhausted and that putrefaction of the fetus has commenced. 
These facts in themselves, quite apart from the more detailed features 
of the case, indicate that the prognosis must be guarded. This is 
especially the case in the multiparous species for it is probable that there 
are several fetuses in iitero. 

IF the history is that efforts to deliver the animal have already been 
made, or when such evidence is absent but one suspects it to be the case, 
a search for injury of the genital canal will be the first feature of the 
detailed examination of the animal. 

General Examination of the Animal 
The animaVs physical and general condition should be noted. If 
recumbent, is she merely resting or is she exhausted? Body tempera- 
ture and pulse rate should be noted and the significance of abnormalities 
considered. Particular attention should be paid to the vulva. Parts of a 
fetus may be protruding and it may be possible to assess the nature of 
the dystocia from these. Are exposed fetal parts moist or dry? Such 
evidence serves not only as a guide to the duration of the condition but 
also to the effort that will be necessary to correct it. Should parts of the 
amnion protrude, what is their condition ? Are they moist and glistening 
and is fluid caught up in their folds? If so, their exposure is recent and 
the case is an early one. If, however, the membranes are dry and dark 
in colour, it may be taken that the case is protracted. Maybe nothing 
protrudes from the vulva. Particular attention should be paid to the 
nature of the discharge. Blood, especially if profuse, generally indicates 
recent injury to the birth canal. A dark brown, fetid discharge indicates 
a grossly delayed case. In cases in which it is clear from the evidence 
already adduced that the fetus is dead and the uterus grossly infected, 
the desirability of inducing epidural anesthesia before proceeding to a 
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foetal parts becoming dry. Contraction of the uterus directly on the 
irregular contour of the foetus makes retropulsion difficult or even im- 
possible, while in many cases the foetus has become impacted in the 
pelvis. 

Th^ bitch. Examination should if possible be carried out in a room 
where running water and a wash-basin are available. The bitch, unless 
an exceptionally large one, should be placed standing on a table which 
is covered by several layers of clean newspaper, and a noose applied 
to her jaws. It is preferable that a person with whom the animal is 
familiar should hold its head. 

As a general rule, the operator will proceed to make a digital examina- 
tion per yaginam, especially in early cases in which it is likely that ob- 
struction is the cause of the delay and also in protracted ones in which ■ 
it is estimated that a single foetus only remains unborn. Nevertheless, 
cases will be met, in which it is obvious that inertia has supervened and 
there are several foetuses to be delivered, in which immediate c£Esarian 
section or hysterectomy is indicated. 

Whether or not the hair is clipped from the area around the vulva 
before makitig a vaginal examination will depend on the length of the 
coat. In long-coated animals it is a great convenience to do so, and 
although it is impossible to render the area sterile, it should be 
thoroughly washed with hot water and soap. 

Sometimes on raising the tail it is seen that part of a foetus — a head 
or hind parts, is outside the vulva. Such a finding is more common in 
tlie cat than the bitch. The case is a simple one: traction on the exposed 
parts effects delivery svithout difficulty, and provided this assistance 
has been forthcoming early, it is probable that parturition will proceed 
normally. Occasionally it is found that the vagina is occupied by a 
foetal head or buttocks which have become impacted. In the majority, 
however, the pelvic canal is unoccupied and obstruction occurs at the 
inlet. 

What is the presentation? If a head, can one detect the mouth? Or is 
it the occiput with the cars? If the latter, the case is one of vertex pre- 
sentation. Maybe a single limb is felt, but there is no sign of the head; 
the case is probably one of lateral deviation of the head. Is the presenta- 
tion posterior? Recognition of the tail is generally simple, although it 
may be directed forwards over the fortal back. Have the hind limbs 
entered the pelvis or arc they retained? Has the fretus rotated into the 
dorsal position or is the case one of ventral or lateral position? Is the 
uterine body unoccupied? 
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event of the vagina being occupied by amnion only, the nature of the 
foetal parts presented at the pelvic inlet must be ascertained. Can a 
fetal tail and anus be identified? If so it is highly probable that the case 
is one of breech presentation. Is it the flexed neck which is being pal- 
pated? Can the mane be detected? A search on one or other side may 
reveal the ears and occiput, the case being one of lateral deviation of the 
head. But what of the foredimbs 7 Can the flexed carpi be felt beneath 
the neck or is there complete retention of the fore-limbs in addition to 
the head abnormality? In the marc complete emptiness of the vagina 
apart from membranes may be due to postural defects, as previously 
outlined, but more often indicates a dorso-transverse presentation. 

If it is impossible or almost impossible to reach any parts of the fcctus 
in this species, the case is probably one of bi-comua! gestation. 

But in the majority of cases some part of the fetus occupies the 
va^na — the head, a limb or limbs. Recognition of the head is not 
difficult: the mouth and tongue, the orbits and the ears are generally 
obvious. In the case of a limb, the first requirement is to ascertain 
whether it is a fore or hind. If the plantar aspect of the digit is down- 
wards, it is highly probable that it is a fore-limb and the converse is 
equally true. This statement applies with greater force to the cow than 
the mare, for in the latter presentation of the fcctus in the ventral 
position is relatively common. Proof is obtained by noting the direc- 
tion of flexion of the limb joints. If the joint immediately above the 
fetlock flexes in the same direction as the latter, the limb is a fore one 
and the converse. The beginner may experience some difficulty in 
recogniang the fetal parts he is palpating if they are covered by 
amnion. To overcome this, he should first pick up and open the torn 
edges of the amniotic sac and pass his hand into it so that his fingers 
come into direct contact with the fetus. If two limbs are present, it 
must be ensured that they belong to the same extremity and to the same 
fetus. 

Not infrequently it is necessary to repel the fetus in the uterus to 
ascertain the nature and direction of displaced parts. If continued strain- 
ing makes this difficult, the induction of epidural anaesthesia should be 
considered at once. 

In the protracted case, assessment of the exact nature of the dystocia 
and methods of correction may be more difficult. Often, and parti- 
cularly in the case of the heifer, the vaginal mucus membrane has 
become grossly swollen and there is no room in which to cany out mani- 
pulations. Loss of fluid has resulted in the mucous membrane and the 
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ment occurs. If the mother survives, deformity of the perineum, fistula 
of the vagina and reetum, or paralysis may ensue. There are, of course, 
many malpresentations in which delivery without correction is mani- 
festly impossible and the application of traction to these^ makes con- 
fusion worse confounded. Finally, delivery by abdominal section must 
be considered. The author knows of no records of caesarian section in 
the marc. The operation has a definite place in bovine obstetrics and 
when delivery by other means is impossible, it should be performed. 
The ewe, particularly one pregnant with multiple foetuses, is a bad 
subject for caesarian section. In the sow hysterotomy may be performed 
with a good expectancy of saving the mother, while in the bitch and cat 
caesarian operations have a prominent place in obstetrics. 


Special 


The Mare 


The first consideration is — shall attempts at correction be made 
with the animal standing or shall she first be cast, restrained and nar- 
cotized? The decision wUl be influenced in part by the size and tempera- 
ment of the mare, but more especially by the type of dystocia. Not in- 
frequently the operator commences manipulative correction with the 
marc standing, W soon realizes that if he is to succeed recumbency 
with narcosis and possibly anterior epidural anesthesia will be neces- 
sary. It is important in such cases that this decision shall be made 
early so that the obstetrician shall not have become exhausted as the 
result of prolonged but futile efforts. If operation is to be performed in 
the standing position, the induction of posterior epidural antesthesia 
should be considered, particularly if efforts at correction are negatived 
by the vigorous straining of the mare. It is important, however, that the 
quantity of anscsthclic solution injected shall not be such as seriously to 
impair the action of the hind limbs, for a partial motor paralysis may 
result in serious injury to the animal (sec Chapter 1 1). Relatively simple 
abnormalities, such as carpal flexion, lateral or downwards deviation 
of the head, can often be corrected using the hand alone, particularly 
when the mare is comparatively small and straining has been eliminated. 
When, however, one of the more difficult forms, such as transverse 
presentation, impaction of the foetus in the pelvis, or when tlicre is 
laceration of the vagina or vailva, it is generally best to cast and narcotize 
ihc animal at the outset. One of the advantages of recumbency is that 
by changing the position of the marc the ucighl of the ftetus can be 
utilized to facilitate correction. Whenever intra-utcrine embryotomy 
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Consideration ol Treatment to be Adopted 

UCfitTUi , .at. 'Ul^ 

The great majority of dystocia cases in all species, with the possible 
exception of the dog, are foetal in type and are the outcome of mal- 
presentation or oversize. In malpresentation, the first aim of treatmen 
is to convert it into normal, anterior or posterior presentation, and 
having done this hasten delivery by relatively gentle traction. Whenever 
the fcctus is living, such correction must, if possible, be performed by 
manipulation, assisted perhaps by the use of simple instruments such as 
snares and repellers. In cases of oversize of the feetus, delivery by trac- 
tion is the first consideration. In many in which its degree is relatively 
slight, delivery by strong but controlled traction can generally^ be 
effected without serious injury either to the mother or offspring. 
When it is impossible to correct a malpresentation or when the foetus 
is grossly oversized or deformed and delivery by the simple procedures 
previously mentioned is impossible, embryotomy calls for considera- 
tion. Embryotomy may be directed at the removal of one or more 
movable fatal parts or it may comprise systematic cutting up of the 
fatal trunk. In the large, uniparous species embryotomy, speaking as a 
general rule, should always be considered before resorting to laparo- 
tomy; but by its adoption the fatus if alive is sacrificed and ex- 
ceptional cases will ^ encountered in which the potential value 
of the young one is greater than that of the mother, and laparotomy 
is indicated. In Germany attention has been paid to “humane 
methods of killing the fatus before commencing embryotomy. 
Such is presumably based on the belief that the unborn young one 
is capable of appreciating pain. This would seem unlikely, for Barcroft 
(1941) noted that the carotid artery of the full-term fatus (sheep) was 
only half saturated with oxygen. Such an oxygen supply is adequate 
only for existence, reflexes are of a low order and movement random. 
Finally the use of uncontrolled, forcible traction using pulleys or 
“obstetrical machines*’ has to be considered in certain raalpresentations 
and in cases of grossly oversized but otherwise normal fatuses. Such 
methods are sometimes rcsoned to in the mare in certain malpresenia- 
tions in which it is just possible that powerful traction will bring about 
delivery. Such treatment is only permissible when after careful examina- 
tion it is concluded that the fatus is relatively small and the mother 
“roomy.” Nev'erthcless, in many cases in which delivery is eventually 
effected by this means, maternal soft parts are grossly lacerated, 
pelvic neiv'es are severely contused and occasionally sacral displace- 
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is normal and that obstruction is due to slight oversize. In these it is 
a comparatively simple matter to apply snares to the extremities and, 
following the principles which are described in detail in later chapters, 
effect delivery by traction. As a rule the animal remains standing during 
the application of snares but often goes down during the passage of 
the calf through the vulva. In the multigravid cow, while oversize is 
often encountered, it is more likely that the cause of obstruction is mal- 
presentation. If it is found that the space required for correction is 
continually lost due to straining, epidural anesthesia should be adopted 
without further waste of effort. In the majority the posterior type will 
suffice. It is preferable in all relatively simple cases to employ posterior 
rather than anterior anesthesia, for the animal is still able to stand 
under its influence and, speaking generally, reposition is easier in the 
standing than in the recumbent position. A further advantage of epi- 
dural anesthesia is that an animal which has become recumbent often 
rises again after its induction. 

If the calf is a monster, it is almost certain that embryotomy will be 
necessary before it can be delivered via the vagina. In many, especially 
schistosomus reflexus in which the head and limbs are directed towards 
the pelvic inlet, embryotomy may fait and the only possible means of 
removing the foetus is by laparo-hysterotomy. 

In cases of gross oversize of an otherwise normal calf presented 
normally, the inclination of the operator will be to resort to forced 
traction. In many cases this attitude is a proper one, for by this means 
dcUvery is often ctfected without the mother sustaining irreparable 
injury. Nevertheless, the operation is largely uncontrolled and as it is 
impossible accurately to assess the size of the foetus in relation to that of 
the maternal pelvis, there is always a grave risk that the mother will 
sustain serious and possible fatal injury. Furthermore, even severe 
traction may fail. Thus it may be decided that embryotomy with the 
removal of the calf piecemeal is indicated. Such an operation is a long, 
difficult and exhausting one and it is possible that the obstetrician will 
decide even before attempting it, or during its course, that c.T:sarian 
hysterotomy is the only possible solution to the problem. 

Here again, the operator should always consider the advisability of 
seeking the aid of a colleague. 


The Ewe 

In this species the facility with which malprcscntations can be cor- 
rected will depend in large measure on the operator’s ability to pass 
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or forced traction are to be employed, both narcosis and epidural 
anesthesia should be induced. For the former, the author prefers 
chloral hydrate to the volatile narcotics. He administers it by intra- ■ 
venous injection in a dosage of 5-6 g. per cwt. in 10 per cent, solution 

in ronnal saline. , - 

In aU severe cases the operator should consider the advisability oi 
seeking the assistance of a colleague, for it is always possible that the 
combined efforts of two will succeed where those of one alone fail. 

The Cow 

In the cow also delivery by the natural route is the foremost con- 
sideration. The delay before professional aid is sought varies greatly, 
and this is a factor which influences the course to be adopted. In pro- 
tracted cases there is often severe impaction of parts of the fcctus in the 
pelvis ; the greater part of the frntal fluids has often been lost and there is 
insufllcient space to repel the fetus; the fetal skin and the vaginal 
mucosa have lost their natural lubrication, while the vagina and vulva 
ate often swollen and manipulation is rendered difficult thereby. When 
in such cases there is any departure from normal presentation, it is 
probable that the operator ■nill proceed to embryotomy at once. If. 
however, presentation is normal and the case is one of relative oversize, 
controlled traction will be first attempted, but before doing so it is 
important that the vagina and those parts of the feet us occupying it shall 
be lubricated as well as possible. For this purpose mucilage of linseed 
or acacia or one of the proprietary brands of obstetrical lubricant may 
be used. Failing these the copious application of soap and water is 
indicated. Traction, however, must be employed with consideration and 
discretion, for if it is impossible to extract the foetus by this means its 
continued application makes for more severe impaction and this 
renders subsequent embryotomy very difficult or even impossible. 
In all cases such as these, anterior epidural ansesthesia should be 
induced at the outset. It may be found desirable to give a narcotic dose 
of chloral hydrate in addition — ^30-60 g. hy the mouth. Under the 
influence of the anaesthetic it is generally possible to repel the ftelus 
sufficiently for the performance of intravaginal embryotomy. When 
applying epidural anesthesia subsequent to handling a putrid foetus, 
great care must be taken that infection is not introduced into the neural 
canal cither through the medium of the needle or the anesthetic solution. 

Mote often, however, the case will be an early one; the calf is living 
and the uterus healthy. In the heifer it is often found that presentation 
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vened. It may be found in an hour or so that normal expulsion has 
recommenced or that on further examination more foetuses are accessible 
to manual extraction and by continued attention to the sow in this 
planner the whole litter can be removed. Quite often, however, complete 
inertia has developed and no further progress follows the removal of 
the accessible foetuses. In these, caesarian hysterotomy is the only means 
of saving the sow. 

Cases \yUl be encountered, however, in which, either as the result of 
natural smallness or of previous injury, the hand cannot be introduced 
into the uterus. In these, one’s procedure will be influenced by the 
number of foetuses it is estimated are still unborn and also by the dura- 
tion of the dystocia. If the case is recent and one or two foetuses only are 
thought to be present, delivery by forceps will probably be attempted. 
If* on the other hand, difficulty has occurred with one of the early 
foetuses and many more remain, or if inertia has supervened and the 
removal of the presented foetus will not significantly change the situation, 
immediate caesarian section is indicated. 


The Bitch 

The primary consideration in the management of a case of dystocia 
in the bitch is — shall one proceed with delivery per vaginam or shall one 
imrnediately resort to laparotomy? Factors which will influence the 
decision are: (n) the cause of the dystocia, whether obstruction or pri- 
mary inertia; (6) the duration of second stage labour and hence the 
condition of the foetuses and the uterine muscle; and (c) the number of 
foetuses involved. 


When the case is recent, a matter of a few hours only, one will 
proceed to assist the bitch per vaginam. If the cause is relative oversize 
in anterior or posterior presentation it is probable that traction, using 
the finger and vcctis or forceps, will succeed in eflecting delivery and 
that from that point parturition will proceed normally. Similarly in 
cases of malprcsentation such as vertex posture or breech, traction may 
succeed after correction of the posture. If, however, there is gross over- 
size of the fccius, and such should be suspected in litters of one or (wo 
only, early laparotomy is indicated. 

In protracted cases of 24 hours’ or more, laparotomy is the primary 
consideration, for it is probable that secondary inertia has supenened 
nnd rcmo\-aI of the obstructed fcctus will not alter the ultimate outcome, 
n tins connection, however, decision will be influenced by the number 
c fetuses involved. If one or two only, it is probable that attempts at 



112 VETERINARY OBSTETRICS 

his hand through the pelvis into the uterus. In the majority of ewes this 
is possible^ but occasionally, and especially in primigravid animals of 
the smaller breeds, it is impossible, and in these delivery per vagmam 
may fail. 

In cases of relative oversize in normal presentation, the application 
of cords after reiropulsion of the head or hips from the pelvic inlet is 
not difficult, and gentle traction effects delivery. Similarly in malpre- 
sentation of the limbs or head, reposition after retropulsion is, as a 
rule, relatively easy. In cases of lateral deviation of the head and breech 
presentation in which manipulative reposition fails, embryotomy using 
the guarded wire saw is indicated. Owing to the smallness of the Iamb, 
the operation is easier than in the calf. 

In the ewe it is especially important to ensure that the presented parts 
belong to a single fctus. "nie young, in cases of twins and triplets are 
small and retropulsion and reposition is seldom difficult. 

In ewes in which it is impossible to pass the hand into the uterus, 
delivery by forceps traction is indicated. The manner of application of 
the forceps is similar to that later to be described for the bitch. For the 
purpose forceps of the Hobday type, of appropriate size and fitted with 
a ratchet to maintain a secure hold when applied, are best. Snare forceps 
of the Roberts’ type are also useful in head presentations. 

Great care must be taken during intravaginal manipulations that the 
mucus membrane at the pelvic inlet is not lacerated. It is an accident 
which may occur quite simply, particularly when a finger is being used 
to lever a head or limb upwards. Such lacerations are usually followed 
by acute infection and death. 


The Sow 

In the sow also, the ease with which obstructive dystocia can be 
relieved depends almost entirely on the operator’s ability to pass his 
hand through the pelvic inlet. Provided this is possible it is usually a 
relatively easy matter to grip the head or hind parts and withdraw the 
fcelus. The disposition of the limbs is seldom of much consequence. 
When such assistance has been forthcoming early, j.e. within an hour or 
two of the onset of second stage labour, removal of a fcclus is often 
followed by the normal expulsion of the remainder. But assistance 
in the sow is frequently delayed, and in these cases the obstetrician will 
be well advised to remove as many piglets from the uterine body and 
cornua as are within reach. The subsequent course will depend chiefly 
on the measure of delay and thus the degree of inertia w hich has super- 
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DELIVERY PER VAGINAM IN THE BITCH 

Before resorting to instrumental assistance the use of the finger 
should be fully exploited. When, for instance, parts of the fmtus have 
already passed through the pelvic inlet it is often possible by insinuating 
the finger over the occiput, into the intermaxillary space or in front of 
the fa:tal pelvis, to apply sufficient traction to draw these parts into the 
vulva. Straining on the part of the bitch is of great assistance to one’s 
efforts. Once parts of the fxtus are in the vulva, traction delivery is 
generally simple. In cases of posterior presentation in the ventral 
position this form of assistance is often effective also. In breech presenta- 
tion it is generally possible to hook the fingers around the retained 
limbs and draw them upwards and backwards into the maternal pelvis. 
In vertex posture it is usually a relatively simple matter to insert the 
finger beneath the foetal chin and by drawing it upwards direct the 
muzzle into the passage (Fig. 49). During all these manipulations it is 
helpful to fix the position of the foetus in the uterus by gripping it with 
the left hand through the abdominal wall. 
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forceps extraction will be made, but it must be pointed out that the 
application of forceps to dead and putrefying fccluses often r^ults in 
Uicir breaking up and removal necessitates prolonged ‘"fishing” in the 
uterus to pick up the pieces, a difficult and dangerous procedure. 

As a rule, narcotics will not be employed for the forceps delivery of a 
single feetus in a recent case, for it is important that nothing shall be 
done which tends to retard the subsequent course of parturition and 
also that the bitch shall be able to mother her puppies as they are bom. 
When, however, prolonged forceps interference in a protracted case of 
dead feetuses is necessary, morphine narcosis or even light nembutal 
anssthesia should be induced. 

In protracted cases in which it is decided to perform laparotomy, the 
question arises — should one first attempt to remove the presented 
fetus per vaginam. It is probable that this fetus is grossly infected and 
interference with it through an abdominal wound will favour the 
development of peritonitis. There is also, of course, the possibility that 
forceps interference will subject the bitch to e\'en graver risk. The 
author's attitude is that when the presented puppy is impacted in the 
pelvis, it is best to attempt its removal with forceps prior to commencing 
abdominal operation, but in all others he removes the presented fetus by 
laparotomy. 

A further question which arises in laparotomy cases, and this has 
special reference to the anseslheiic to be employ^ is— how long after 
the onset of second stage labour is it likely that the puppies are alive? 
Theaulhor’s experiencehasbeen that it is very improbable the presented 
fetus will live longer than 6-8 hours, for by that lime its placenta will 
have completely separated. The remaining fetuses, however, may be 
alive for much longer periods; in fact, he has seen cases in which after 
36 hours’ delay the presented fetus was dead and emphysematous yet 
those occupying the anterior parts of the cornua w’ere alive. He has 
never encountered living fetuses after a delay of 48 hours. 

In all cases in which inertia has supervened, whether it be primary 
or secondary in nature, and three or more fetuses remain, laparotomy 
is indicated. 

The respective indications for the two operations, hysterotomy and 
hysterectomy, will be discussed in a later chapter. 
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DEtrVERY PER VAGINAM IN THE BITCH 

Before resorting to instrumental assistance the use of the finger 
should be fully exploited. When, for instance, parts of the foetus have 
already passed through the pelvic inlet it is often possible by insinuating 
the finger over the occiput, into the intermaxillary space or in front of 
the foetal pelvis, to apply sufficient traction to draw these parts into the 
vulva. Straining on the part of the bitch is of great assistance to one’s 
efforts. Once parts of the foetus are in the vulva, traction delivery is 
generally simple. In cases of posterior presentation in the ventral 
position this form of assistance is often effective also. In breech presenta- 
tion it is generally possible to hook the fingers around the retained 
limbs and draw them upwards and backwards into the maternal pelvis. 
In vertex posture it is usually a relatively simple matter to insert the 
finger beneath the fatal chin and by drawing it upwards direct the 
muzzle into the passage (Fig. 49). During all these manipulations it is 
helpful to fix the position of the fretus in the uterus by gripping it with 
the left hand through the abdominal wall. 



no. 49. — CORxtcnov OF Vertfx Poftvre wm( the Finoejc. 
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Fia. 50.— Tractton Afruto to Puppy’s Head Using tiib VccTis and Finger. 



P5Q_ 51. — Deuyery of a Puppy wmi RrtomoN of the Fore Llmbs usincs Hobday’s 
Forceps. 

NVhilc fixing tbe position of the foetus through the abdominal wall with the left hand, 
the forceps are applied to the skull with the right. 
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DELIVERY PER VAGINAM IN THE BITCH 
When parts of the foetus have already traversed the pelvic' inlet and 
occupy the vagina, Hobday’s vectis is a useful instrument. The vectis 
is passed into the vagina and, according to the presentation, over the 
dorsal aspect of the foetal head or pelvis and by pressure downwards 
engaged behind the occiput or tuber coxec. The index finger is then 
introduced and pressed upwards into the intermaxillary space or in 
front of the fictal pelvis and between the opposing grips of the vectis 
above and the finger beneath it is often possible to apply sufficient 
traction to the foetus to deliver it without injury (Fig. 50). The method 
may even be successful in cases in which the forelimbs are retained and 
the correction of which is difficult because of the presence of the head 
in the vagina. 

In cases of relative oversize in anterior presentation in which the 
festus is entirely in the uterus and obstruction is caused by the size of 
the cranium, Roberts’ snare forceps are of value, particularly in small 
bitches and cats. Such cases may also be associated with retention of the 
forelimbs. Should the latter be the case it is better to attempt delivery 
with the posture uncorrected, for they will cause no greater obstruction 
lying'alongside the chest than they would if extended, for the subsequent 
traction applied as it is to the head only may cause the elbows alongside 
the head to become impacted at the pelvic inlet. Snare forceps are used 
as follows; while fixing the foetus at the pelvic brim by holding it 
through the abdominal wall, the closed forceps carrying the snare are 
passed into the uterus and over the foetal head until they lie above the 
neck. The jaws arc then opened as widely as possible and depressed 
downwards until they lie ventral to the neck and then closed. In this 
way an encircling noose has been applied. By traction on the free ends 
of the snare the noose is drawn tight and it is held in position by the 
forceps. Traction is then applied to the forceps and the free ends of the 
snare (Fig. 52). 

Freak (1948) recommends Ramplcy’s sponge-holding forceps 
for the application of traction to the living foetus in cases similar 
to those previously outlined. Using the index finger as a guide to their 
application, the forceps arc lightly fixed to the upper or lower jaw, or 
even the whole snout. In the case of posterior presentation they may be 
applied to a hind limb until the fatal pelvis is drawn into the maternal 
inlet and then a more secure hold obtained. Points made by Freak in 
favour of Ramplcy’s forceps over those of the Hobday type, in relatively 
simple cases, ate; first, they can be applied and fixed by means of the 
ratchet to comparatively small parts of the fetus, and thus do not 
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increase the total size of the obstructing part tvhen drawing it through 
the maternal inlet, and, second, that consequent on the lightness SMth 
which it is possible to apply them, the fat us can be delivered uninjured. 

Lateral deviation 'of the head and nape posture are abnorra^itiK 
which require special consideration, for the diagnosis may be dilhcult 
and attempts to deUver foetuses so presented wlhout correction, even 
with se\'ere forceps traction, arc generally futile, at any rate m the 
healthy fcctus. In lateral deviation, the fore limb on 
to the neck flexion has generally passed through the pelvic inlet (Fig. 
Thus, the presence of a single forelimb in the anterior va^na indicates a 
likelihood of the condition. To verify the diagnosis and also to ascertain 
the side to which the head is deviated, the fcctus must first be rcpelle 
for%vards. The finger is then directed laterally towards the iliac shaft in 



order to detect the fcetal occiput or ears. In the small bitch this may not 
be difficult, but in the large one the length oF the maternal pelvis and of 
the fcetal neck arc often such that it is impossible to make an accurate 
diagnosis, let alone correct the condition. In a protracted case it may be 
impossible to obtain the space in front of the pelvis necessary for 
exploration with the finger. The fcctal fluids have been lost and the 
uterus has contracted firmly on the fcctus, the latter often being enlarged 
by putrefactive emphysema. 

Freak (1948) recommends Rampley’s forceps both as an aid to 
diagnosis and to the correction of downward and lateral deviation of 
the head. It is proposed to quote her excellent description: 
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pelvic brim. To correct the posture a light grip should be taken on the skin over 
the occiput and the foetus siightly repelled. Forceps may be left in situ, supported 
by the finger and thumb, while an attempt is made with the other hand on the 
maternal abdominal wail to raise the fatal head above the pelvic brim. Sometimes 
the forceps grip and repulsion of the fatus are alone sufficient to bring this about, 
and the finger can then be inserted into the mouth to hold it in position while 
the forceps are reapplied on the upper jaw. Frequently correction has to be done 
in stages, obtaining a grip a little lower on the forehead after each repulsion. 

Lateral deviation: Forceps are used to assist in the diagnosis of the posture 
and the side to which the head is deflected. The shoulder of the opposite side 
may be recognized by the finger or, again, the position of the ears may assist. 
When this is decided a grip is taken on that side of the head or neck presented and 
the fatus is repelled diagonally.away from the side to which the head is turned. 
Again the grip and repulsion may need to be repeated, and again, particularly 
in a small bitch, great assistance is derived from external manipulation assisted 
by guidance from the finger in the vagina. 


Delivery by Foreed Traction 

This method is employed in cases of oversize when the less drastic 
methods previously outlined fail. It is used particularly in the case of 
dead and emphysematous feetuses. The method should, if possible, 
be avoided in the case of a living fetus, for the grip of the forceps 
generally causes it severe injury. Hobday’s forceps are generally 
employed. 

In cases requiring forced traction the whole of the fetus, with the 
possible exception of limbs, lies in the uterus. Occasionally, in cases of 
posterior presentation, the pelvis and hind limbs have passed into the 
pelvic inlet. In these it is best to repel these parts into the uterus before 
attempting to apply the forceps. 

The aim is to obtain a secure grip across the fetal cranium or 
pelvis so that considerable traction can be applied. The application of 
the forceps to a limb or the lower or upper jaw is generally futile because 
the force it is necessary to apply causes cither the forceps to slip or the 
parts to be tom away. 

Operation should be carried out under ether or pentothal anaisthesia 
with the bitch in breast recumbency. The position of the presented 
fetus is fixed by gripping it through the abdominal wall. The closed 
forceps arc introduced into the vulva and directed, at first upwards 
until they have reach the pelvic floor, then horizontally forwards 
through the pelvic canal and finally slightly downwards and forwards 
into the uterus. Here the fetal extremity will be felt beneath. The jaws 
of the forceps arc now opened as widely as possible and again depressed 
downwards. On closing them it becomes clear from the e.xtcnt to which 
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increase the total size of the obstructing part when U Ihrough 

the maternal inlet, ami. second, that consequent on the lightness with 
which it is possible to apply them, the fcctus can be delivered uninjured. 

Lateral deviation 'of the head and nape posture arc abnonn^itiB 
which require special consideration, for the diagnosis may be dillicult 
and attempts to deliver foetuses so presented without correction, even 
with severe forceps traction, arc generally futile, at any rate m the 
healthy fcctus. Tn lateral deviation, the fore limb on the side opposite 
to the neck flexion has generally passed through the pelvic inlet (Fig. 6). 
Thus, the presence of a single forclimb in the anterior vagina indicates a 
likelihood of the condition. To verify the diagnosis and also to ascertain 
the side to which the head is deviated, the fcctus must first be repelled 
forwards. The finger is then directed laterally towards the iliac shaft in 



order to detect the foetal occiput or ears. In the small bitch this may not 
be difficult, but in the large one the length of the maternal pelvis and of 
the fcetal neck arc orten such that it is impossible to make an accurate 
diagnosis, let alone correct the condition. In a protracted case it may be 
impossible to obtain the space in front of the pelvis necessary for 
exploration with the finger. The fcctal fluids have been lost and the 
uterus has contracted firmly on the foetus, the latter often being enlarged 
by putrefactive emphysema. 

Freak (1948) recommends Rampley’s forceps both as an aid to 
diagnosis and to the correction of downward and lateral deviation of 
the head. It is proposed to quote her excellent description: 

Breast-head posture: The forceps arc of ^eat assistance (to diagnosis), ^ 
light grip may be obtained on one foreleg, if present, or on the neck, raising the 
ftetus sufficiently close into the pelvic inlet for a more complete examination to 
be made with the finger, when fetal ears may be recognized tying just below the 
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pelvic brim. To correct the posture a li^t grip should be taken on the skin over 
the occiput and the fcetus slightly repelled. Forceps may be left in situ, supported 
by the finger and thumb, while an attempt is made with the other hand on the 
maternal abdominal wall to raise the fcelal head above the pelvic brim. Sometimes 
the forceps grip and repulsion of the foetus are alone sufficient to bring this about, 
and the finger can then be inserted into the mouth to hold it in position while 
the forceps are reapplied on the upper jaw. Frequently correction has to be done 
in stages, obtaining a grip a little lower on the forehead after each repulsion. 

Lateral deviation: Forceps are used to assist in the diagnosis of the posture 
and the side to which the head is deflected. The shoulder of the opposite side 
may be recognized by the finger or, again, the position of the ears may assist. 
When this is decided a grip is taken on that side of the head or neck presented and 
the fcBtus is repelled diagonally away from the side to which the head is turned. 
Again the grip and repulsion may need to be repeated, and again, particularly 
in a small bitch, great assistance is derived from external manipulation assisted 
by guidance from the finger in the vagina. 


Delivery by Forced Traction 

This method is employed in cases of oversize when the less drastic 
methods previously outlined fail. It is used particularly in the case of 
dead and emphysematous fostuses. The method should, if possible, 
be avoided in the case of a living foetus, for the grip of the forceps 
generally causes it severe injury. Hobday's forceps are generally 
employed. 

In cases requiring forced traction the whole of the foetus, with the 
possible exception of limbs, lies in the uterus. Occasionally, in cases of 
posterior presentation, the pelvis and hind limbs have passed into the 
pelvic inlet. In these it is best to repel these parts into the uterus before 
attempting to apply the forceps. 

The aim is to obtain a secure grip across the fatal cranium or 
pelvis so that considerable traction can be applied. The application of 
the forceps to a limb or the lower or upper jaw is generally futile because 
the force it is necessary to apply causes cither the forceps to slip or the 
parts to be tom away. 

Operation should be carried out under ether or pcntothal anaesthesia 
with the bitch in breast recumbency. The position of the presented 
fcctus is fixed by gripping it through the abdominal wall. The closed 
forceps arc introduced into the Yuh-a and directed, at first upwards 
until they have reach the pelvic floor, then horizontally forwards 
through the pelvic canal and finally slightly downwards and forwards 
into the uterus. Here the fatal extremity will be felt beneath. The jaws 
of the forceps arc now* opened as widely as possible and again depressed 
downwards. On closing them it becomes clear from the extent to which 
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the handles are apart that the whole width of a fetal head or pelvis has 
been gripped. On no account should traction be applied until the 
operator is satisfied that he has a firm grip on the cranium or pelvis 


Working in the dark as the method entails, the operator is always 
fearful lest he has picked up the uterine wall in addition to the fetus. 
Fortunately if the forceps are applied within the uterus in the method 
described there is little tendency to injury of the maternal soft parts in 
so doing, but nevertheless, as soon as the secured part has been drawn 
back to a point he can reach with his finger, the operator svill ensure 

before proceeding that it is the fetus only which is involved. 

Steady traction is applied in the upwards and backwards direction 
until the secured part has passed through the pelvic inlet. From this 
point delivery is relatively easy. It will be appreciated that there is a 
limit to the amount of force which can be safely applied, for severe 


pulling may cause rupture of the vagina at the pelvic brim. Such an 
accident necessitates immediate destruction of the bitch or laparotomy. 
The author has encountered a case in which such a rupture was followed 
by the progressive passage of the remaining fetuses through it into the 
abdominal cavity. 

In protracted cases in which the fetuses are putrid the application of 
forced traction often results in breakage of the fetus, a head or hind 
parts are torn away. Often in posterior presentation, the fetal trunk is 
torn away and the head remains in the uterus. 

Again in protracted cases in which complete inertia has supervened, 
attempts must not be made to extract fetuses from the cornua with the 
forceps, for it is highly probable that by so doing the uterus will be 
tom. Forceps delivery is only appEcable to fetuses the extremity of 
which has passed into the uterine body. 

It cannot be gainsaid, that grossly protracted cases should not occur. 
They are the outcome of ignorance or negligence. It is the duty of the 
veterinarian to educate the dog-breeding public in the normal course of 
parturition, to deplore delay and himself to carry out the appropriate 
interference at the proper time. 
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CHAPTER 10 

THE MECHANISM OF PARTURITION AND REPOSITION 
IN THE COW AND MARE 

Parturition ia all our domestic animals is fundamentally the same. 
It consists in an alternating play between the elastic fetus and the 
maternal parts according to the principle of exerting the smallest force 
(according to the teaching of Gauss and Sellheim in man). The process 
fakes place, very briefly, as follows: under the influence of the driving, 
bending, and rotating forces of the elastic genital passage the labour 
pains are extended to the whole body of the fetus — the elastic object of 
parturition. We have, therefore, in parturition to deal with an elastic 
process of movement involving the whole body of the fetus and the 
whole of the genital passage at once, and not merely with a simple local 
process of adjustment between the fetus and the maternal pelvis. The 
uterine contents ate uniformly “forced” into the world actually by 
the simplest methods, and by a relatively straight path, in the direction 
of the constantly decreasing resistance, and thus by means of a definite 
presentation, position and posture the best adaptation of the fetal body 
to the maternal outlet is established.* 

The genital passage adapts itself to the fetus and the fetus to the 
genital passage. The bulk of the young one, however, provokes expan- 
sion of the posterior part of the maternal passage, but the possibility of 
this expansion is subject to great variations, according to breed, size 
and age. These variations depend upon dilTcrences in the individual 
conditions, both with regard to the size, form and plasticity of the soft 
parts and bones of the genital passage; and the size, flexibility and 
adjustment of the fetus. Consequently no two parturitions are exactly 
the same. Obstetrical practice in the larger domestic animals must be 
based, as is normal delivery, on the principle of exerting the least pos- 
sible force. 

• The actb*c participarion of the fcctus plays an important role in parturition, 
but this will not be considered further here. 

IZI 
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Its chiefobjccts are as follows: 

1. To give assistance, in cases in which the natural forces of expulsion 
are weakened, by additional force— i.e. manual extraction. This, how- 
ever, must always be exerted with the strictest regard to the fact par- 
turition deals with an elastic process and not a rigidly mechanical body. 

Strengtheningofthcpowerorexpulsionbylhc administration ofccbolics, 

as in small mammals, is never required intrapartum in the cow or mare. 

2. Avoid excessive force in correction of the presentation, position, 
or posture of the firtus by obtaining more space, by episiotomy or by 
reduring tlie size of the foetus. 

3. To avoid entirely the use of force as an aid to natural labour by 
delivering the foetus through another exit— i.c. exsarian section. In this 
connection it must be emphasized that in the cow and marc, in border- 
line cases embr>'otomy, which has now reached a high degree of per- 
fection, is preferable to exsarian section from the viewpoint of safety to 
the mother. 

The application of the measures mentioned in point 1 necessitates 
a precise knowledge of all the mechanical aids and hindrances to the 
fffitus during its passage, as delivery, whether it results from the normal 
forces (uterine contraction and abdominal compression) or from manual 
traction, depends upon (a) the forward movement of the feetus in the 
direction of the long axis of the genital passage (the line of direction 
according to Sellheim’s definition for the human fcctus); (6) the rotation 
of the body of the fctus on its longitudinal axis from the lower to the 
upper position; and (c) deformation, which completes the adaptation 
of the fatal body to the outlet under the reciprocal forces exerted by 
the mother and fatus. 

To comply with the conditions mentioned under point 2, and 
especially with the object of avoiding excessive force in correcting the 
presentation, position and posture of the fetus, the general laws govern- 
ing an effective mechanical process must be observed. These may be 
described as follow’s: 

In most textbooks on obstetrics the principle that the exertion of 
several forces is necessary for the reposition of displaced parts and for 
the correction of faulty positions of the fatus is not clearly explained. 
The method is indeed frequently employed, hut the great importance 
of the simultaneous application of two, but antagonistic, forces, upon 
the body of the fetus or parts thereof is either not mentioned at all or 
insufficiently emphasized and treated as a matter of secondary signi- 
ficance. On the other hand, in some textbooks retropulsion of the 
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foetus together with manipulation of the head or limbs with the object 
of guiding them into the pelvic cavity is regarded as the most important 
aid to parturition. From the mechanical standpoint such descriptions 
must be regarded as incomplete, and to some extent even incorrect, as 
the following explanation will demonstrate; 

Granted that the necessary space is available for correction and 
that it can be maintained for a sufficient length of time (in this connec- 
tion the position of the mother is of great importance), the procedure 
of reposition, which is usually performed with one hand only, is often 
difficult, especially in the case of a large foetus in a young and heavy 
mother or when the operator possesses only moderate strength. The 
hand must frequently be used for elevating, turning, and exerting trac- 
tion, and at the same time counteract straining in addition. 

The above presupposition, however (provision of favourable condi- 
tions of space), is often absent or only partial. Retropulsion of the 
fetus, even to a small extent, often presents considerable difficulty (pro- 
longed fetal impaction, deficient amniotic fluid, etc.). Moreover, 
retropulsion of the fetus, by stretching the uterine wall, provokes 
abdominal contractions, apart from normal straining, and thus the 
space which has with difficulty been obtained is almost immediately 
lost before there is time to utilize it. Under such conditions great 
demands are made upon the strength of the operator, quite apart from 
other disadvantages, such as increasing dryness and swelling of the soft 
parts of the genital passage, which must not be underrated. It is there- 
fore important for the obstetrician to reserve his strength and not waste 
it on less promising procedures, as othenvise he may be unable sub- 
sequently to cope with operations of decisive importance. 

As all corrections of posture and position of the fetus or parts of it 
comprise, fundamentally, rotation in one geometrical plane, and as 
these corrections can be easily carried out by the compensatory result of 
two simple forces, the principle of compensatory forces becomes the 
beginning and end of the mechanics of reposition. 

The gravid uterus represents an clastic sac, becoming narrowed at its 
cervical opening in the pelvis, which, owing to the horizontal course of 
the maternal vertebral column, presents a more or less marked ventro- 
version over the border of the os pubis. As long as the rotation of the 
body and extension of the head and limbs necessary for normal delivery 
can take place in the largest diameter of the uterus, the presentation of 
the fetus surrounded by a suflidem quantity of amniotic fluid usually 
proceeds smoothly. 
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It is easily understood that in normal delivery a uterus partly filled 
with amniotic fluid presents much more favourable conditions for the 
process of parturition than one from which this fluid has been entirely 
evacuated, and which therefore clings closely to the foetus with its com- 
plicated surface. Apart from the differences in the action of the inner 
surface of the uterus on the outer surface of the fetus in the two cases 
mentioned, the importance of the fluid interposed between the uterine 
wall and the fetus in normal parturition is explained as follows: The 
direct pressure exerted by the contracting uterus, augmented by that of 
the abdominal muscles, extends through the amniotic fluid and the 
mouldable body of the fetus to the conical amniotic sac entering 
the internal os of the cervix. The amniotic fluid therefore serves as the 
means of transmitting the pressure to the dilating cervix. As long as the 
fetal membranes remain intact this pressure is through the medium of 
the amniotic fluid alone, and is thus a hydraulic one. 

All factors, whether internal or external, which give rise to dystocia 
unfavourably alter the situation in a two-fold manner: 

1. The gliding capacity of the outer surface of the fetus necessary for 
normal parturition is lost, because the amniotic fluid has, as a rule, 
escaped previously. 

2. In a short time there is no space for rotation or extension, because 
(fl) the elastic wall of the uterus, deprived of its hydraulic resistance, 
soon comes in intimate contact \rith the body of the fetus; and (6) the 
necessary rotation and extension of the fetus are prevented con- 
sequent upon its becoming impacted at the pelvic inlet. The bony pelvic 
inlet forms an insuperable obstacle to the normal extension of the 
fetus, and as the uterus has become constricted both in its transverse 
and longitudinal extent, the fetus is directly arrested at the pelvic inlet. 

To overcome this the obstetrician must proceed cautiously In under- 
taking any operative interference, for the following reasons: 

1. He must aim not only at relieving the tension of the uterine muscle, 
but also at reducing the abdominal pressure (straining) in order to 
obtain the necessary conditions for correction (mobility and gliding 
capacity). 

2. The correction of faulty presentation, position or pohure by the 
application of mechanical force must never be carried out roughly. 
The least force possible should be applied and all risk of danger to the 
mother avoided. At the same time it must be capable of application 
under conditions which are most unfavourable for manipulation, such 
as lack of space and distance from the vulva. 
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These conditions may be complied with in several ways; 

1. By the free use of extradural (epidural) antesthesia or general 
narcosis (chloral hydrate) (see next chapter). 

2. By the application not of a single force but of several forces. By 
this means pressure is exerted at one end of the part to be rotated while 
traction is made simultaneously or shortly afterwards at the other end, 
in the opposite direction. By pressure must be understood the force 
exerted by the operator to repel the foetus within the uterus, while 
traction signifies the force exerted from the uterus outwards, whether 
these forces act in the direction of the longitudinal axis of the mother 
animal or obliquely on the body parts of the foetus. 

This form of mechanical reposition possesses several advantages; 

(a) Through the pressure force not only is the part to which it is 
applied expelled from the pelvis, but also, according to circumstances, 
the whole body of the foetus. 

(b) The action radius for rotation undergoes suitable local displace- 
ment and also a maximal shortening, so that the procedure of reposi- 
tion can always be applied at the level of the pelvic inlet (not below it), 
and thus be limited to the smallest possible space. 

(c) The amount of musculareffort required forreposition, when there is 
a two-fold division of force, is much less than when one force only is used. 

3. By the adoption of a useful and simple instrument instead of the 
hand to exert the forces necessary for reposition. The instrument, 
whilst of simple construction, should be such that it serves several 
purposes, and should be capable of secure fixation to those parts of the 

, fetus to which it is applied, even to pointed parts such as the hocks. 

4. The conditions necessary to effect reposition of the displaced 
parts, in accordance with the laws of mechanics, can be fulfilled even 
when the operator’s arm is insufficiently long for manipulation or lack 
of space hinders its movement by tlic use of a specially designed, long- 
handled blunt crutch, the end of which is adapted to take a cord by 
means of which it may be effectively fixed to the fetus (see Fig. 61). 

When the operation can be performed with an instrument which 
complies with the conditions mentioned in points 2 and 3, such an 
instrument fulfils in a high degree the objects of obstetrics. 

5. Lastly, the requirements of special cases, such as ventral transverse 
presentations, in which it is ncccss.iry to apply pressure in the depths 
of the uterus beyond the reach of the arm, can be safely performed with 
the same instrument by simple methods which will be described. 



CHAPTER 11 

EPIDURAL ANAESTHESIA AS AN AID TO OBSTETRICAL 
PRACTICE IN THE COW AND MARE 
It is well known that eveiy intra-uterine obstetrical operation gives rise to 
more or less marked straining. Its force varies according to the duration 
of the case and the degree of impaction of the feetus in the pelvis. In 
addition, the contents of the uterus are wtntinualJy being diminished 
by the escape of the amniotic fluid, until eventually the sac encloses the 
fffitus in the maimer of a tense, hollow muscle. Again, in a prolonged case 
of parturition congestion causes marked ssvelling of the genital passage. 

In changing the position of the fcetal parts within the uterus, there- 
fore, two forces have to be counteracted ; the first, the action of ab- 
dominal pressure; and the second, the tension of the uterus, which is 
in close contact with the body of the foetus. 

Often these obstacles can be overcome by the force of the arm alone, 
especially with the assistance afforded by raising the pelvis and the 
introduction of a substitute for the amniotic fluid. At the same time, in 
many cases the dlfiiculties associated with reposition are very consider- 
able. Even slight movements of the arm lying in the genital passage 
may give rise to powerful straining, especially if the vaginal or uterine 
wall is much distended by the displacement of flexed joints or entire 
parts of the feetus. The whole or greater part of the fluid introduced as a 
substitute for the lost liquor amnii is prematurely expelled, even if this 
has not already occurred during injection as the result of straining, and 
eventually the possibility of obtaining the necessary space for reaching 
the fatal parts becomes continually less the longer the attempts at 
reposition are continued. 

By the use of epidural antcsihcsia abdominal counter-pressure 
becomes removed, and thus space is procured for manipulation and the 
amount of force required is reduced. It can be employed by the obstetri- 
cian working without assistance under farm conditions. 

Its advantages in obstetrical practice in the cow and mare are 
manifold; 

1. The pain accompanying operative interference is either entirely 
abolished or greatly reduced, an eflecl which is of great importance from 
the humane standpoint. 
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2. The linseed infusion introduced as a substitute for the liquor 
amnii is not, as otherwise often happens, immediately ejected, but 
becomes distributed slowly and evenly between the fcetus and the uterine 
wall, thus causing a considerable loosening between the mucosa and 
the surface of the foetus. This results in the restoration of the mobility of 
the foetus within the uterus. 

3. A natural result of the relaxation of the uterine wall consequent 
upon the absence of abdominal pressure is that the space required for 
the reduction of displaced foetal parts or for rotation of the foetus on its 
longitudinal or transverse axis is produced, and reposition can be 
effected without resistance on the part of the mother. The degree of 
relaxation corresponds with the degree of anaesthesia present. 

4. As defaecation is suspended for the duration of anssthesia, the 
operation is clean and asepsis is more easily maintained. 

5. Its application when properly performed is, in the author’s opinion, 
entirely free from danger. 

6. Normal involution of the uterus is not interfered with. 

The introduction of epidural ansesthesia, however, does not imply 
that it should be employed as a routine in every case. It is not necessary 
in those in which internal examination indicates the probabih'ty of a 
rapid and smooth course of delivery. 

Method of Procedure 
The Cow 

Ansesthesia may be induced either in the standing or the recumbent 
position. In the former case, in order to prevent the animal falling, a 
small quantity (10 to 20 c.c. per 300-600 leg. body weight (6-12 cwt.)) 
of a sterile 1 per cent, solution of tutocain* (novocain) at body tempera- 

* Considerable confusion occurs as to the nature of the numerous synthetic local 
anasthetic agents used for epidural anasthesia, marketed under proprietary trade 
names. 

Proeaine hydrochloride of the British and U.S. Pharmacopecias is the hydro- 
chloride of diclhyl-aminocthyl-p-aminobcnzoate. It is the agent tvhich is marketed 
under * ' ' 

Caine, , 

Spcrc' 

Tutr . 

compo.tiUon. 

Tutocain: the hydrochloride of p-aminobcnaoyl-dimethyl-aminoraclhyl butanol. 

Pantocaine: the hydrochloride of p-butylarminobcnzoyl-dirtKnthyl-aminocthanoi. 

English and American obstetricians generally employ eoncentrations of 2-3 per 
cent., occasionally 5 per cent., in doses sirrutar to those specified by the author. 

Pcrcainc (nupcrcainc) is of different chemical comptnition. being a cinchoninic 
acid derivative. It is employed in concentrations of 0-1 per cent. (J.G.W.) 
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Fjc. 53. — ^Epidural Aj^eshiesia in the Cow. 
Sue of puncture shtrwn by Ihe needle. 


moving th& root of the tail in the sagittal plane. After clipping, shaving, 
and disinfecting the skin, the puncture is made perpendicularly to the 
dorsal line of the sacrum (Figs. 53, 54 and 56) with a strong hypodermic 
needle, 6-S cm. (2^-3 inches) long, inserted in the centre of the inter- 
vcrtehral depression as far as the sertehral canal (2-4 cm. (}-li inches) 
deep). To determine that the end of the needle is in the canal, a Uttle of 
the fluid should be injected; if it flows easily under slight pressure, 
the position of the needle is correct, but if force is necessary the anal 
has not been entered and the needle must be withdrawn and iu site or 
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direction altered. If the puncture is made too deeply — i.e. through the 
epidural space into the intervertebral cartilage (Fig. 56) — sh'ght with- 
drawal of the needle is generally sufficient. The anssthetic fluid should 
be injected slowly and with short pauses in the standing animal, in order 
to avoid motor paralysis. In puncture of the epidural space the spinal 
fluid, naturally,* does not flow from the end of the needle, but some- 
times, if a vessel has been accidentally punctured, blood escapes. In this 



Fia. 56.— Losgttudinal Secnos ttirougii the Caudal Vertebra; of a Cow. 


event the aniesthetic solution can still be injected without harm, or if 
necessary the needle can be withdrawn, cleansed of clot and reinserted. 

The Mare 

For anatomical reasons epidural injection in the mare is usually 
more difficult than in the cow, especially when the croup and root of the 
tail arc svcll covered by muscle or fat. With experience, however, these 
present no difficulty. The articulation between the first and second 
caudal bones can readily be felt with the finger, when the tail is moved in 
the dorso-vcntral direction, even in the coarse breeds. Whilst the direc- 
tion of the needle is at an oblique angle to the general line of the animal’s 
back, it is approximately at right angles to the inclination of the sacrum 
(Figs. 55 and 57). Penetration must be somewhat deeper than in the 
cow (4-S cm. (11-3 inches)), as the vertebral bodies in this situation 
arc hrger in cquincs, and the outer covering (skin, muscles and liga- 

“ The ccrebrcvjpinat Umd occupies the subarachnoid space, whereas in epidural 
anesthesia the injesaion is made outside the dura mater bsn'ond the termination of 
Ihc sTiirtil coftS. 
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thickness of a knitting needle). iS-lOcc 

The dose in the standingposition for light mares sho • ^ 

and for heavy mares 20-30 c.c. of a 1 per cent. 
delivery in the recumbent position 60 c.c. or more can safe y ^ 
Technique. This is the same as in the cow, except that the need 
penetrate more deeply to enter the epidural space. Spe^^l care « n^- 
^ry regarding the dosage and the concentration of the anaesthetic 



Fw. 57.— Epidurai, Ah^sthisia w the Mam. 
Site of puncture shown by needle. 


solution employed; and the injection must be made very slowly, especi- 
ally when anesthesia is induced in the standing position. An excess may 
cause severe motor interference of the hind limbs, resulting in an alterna- 
ting flexing and extending of the hock and fetlock joints for several 
minutes, after which the animal may go down. This accident must be 
prevented in good time, as (1) the impression produced on an indepen- 
dent observer that the animal can only maintain the erect posture by 
great exertion of its hind quarters is alarming, (2) a sudden fall may 
sometimes cause fracture of the pelvis or fetlock, sprains, etc. The aid 
of several assistants to support the animal during anasthesia is therefore 
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necessary, or some other measure of support (such as sh'ngs, or support- 
ing against a wall) available. As in large animals a slight degree of 
anesthesia is a very great aid to correction of presentation, and as it is 
generally preferable to work in the standing position, both with the 
mare and the cow, it is better to give a small quantity of the anesthetic 
solution than a large one, and if necessary repeat the injection or increase 
the concentration to 2 or 3 per cent. 



CHAPTER 12 

OBSTETRICAL EQUIPMENT 

Whilst this should be as simple in design as possible, it must be capable 
of dealing ^yith all the abnormal conditions likely to be encountered in 
practice. Instruments should be chosen which can be used, even by the 
less experienced, without danger of injury to the mother, and when 
possible should be adaptable to several purposes. Elaborate instruments 
and embryotomes whose uses arc restricted to exceptional cases con- 
stitute a great financial burden to the practitioner. In this connection w e 
have to consider; 

I. A scries of snares, consisting of three plaited hemp cords (foot 
snares) l'&-2 metres (5-6 feet) long and about 1*5 cm. (5 inch) broad 



FiO- 5 S.— Foot 5^oule with TjtACnos Bar. 


(Fig. 58). The inclusion of a “head snare’* is, in the author’s opinion, 
superfluous, and even dangerous. Apart from the difficulty of applying 
it to a displaced head, it ofTers no mechanically effective possibility of 
fixation in such cases, because it always slips to the curvature of the 
neck. If the bead lies with the face directed towards the pelvic outlet, 
forcible traction or a snare around the nape of the neck usually injures 
the vertebral column, causing laceration and even hremoirhage into the 
spinal cord, with death of the feetus.* A snare around the jaw, on the 
one hand, and eye hooks on the other, form, as will be shown later, a 
much more effirient method of rectifying a displaced head, and for 
the application of considerable force during extraction. Rope snares 

• English riders may disagree with this contention. If the bead snare is appb'ed 
to the occiput immediately behind the cars and drawn tense with the loop situated 
in the fztal mouth, the point of traction is the occipital bone and not the oedpito- 
atlantal space. 
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(as used by laymen) are not suitable for veterinary purposes, as they are 
stiff, apt to cut, and cause too much friction resistance. As a general 
rule, only snares which have been boiled and kept in liquid paraffin 
should be used. Small traction bars are an advantage. Snares prepared 
by the owner should not be employed. 

2. (a) Schriever’s Snare Introducer. On account of its weight, this is 
most useful for the introduction of snares in the vertical plane, but is 
somewhat awlavard on account of its size. It consists of an elongated 



Fio. 59 . — Schriever’s Snare Introducer. 

oval zinc plate with two large perforations, one for attachment to the 
snare and the other for the finger of the operator (Fig. 59). 

(6) Lindhorst’s ring introducer for the introduction of snares in the 
transverse plane (Fig. 60). 



Fio. 60 . — Ljndhobst’s Rmo Introducer. 

3. A pair of blunt eye hooks (Freiberger’s model) for the living foetus 
(Fig. 65) and a pair of sharp hooks (Harm’s model) for the dead foetus 
(Figs. 84 and 85). These may be applied singly, but are generally inserted 
in pairs, one in the medial canthus of each eye. They are connected by 
a snare and so fixed that traction can be applied without danger to the 
mother or foetus. It is only in emergency cases that single hooks are 
used, and then a sharp one is preferable, even when the foetus is living. 
It is easier to apply and remains more firmly fixed, whereas a blunt one 
may easily slip from the orbit. 

4. Kuhn’s Crutch (Fig. 61). This instrument was introduced by Dr. 
Kuhn (Dumkrut), who recommended it solely for the correction of the 
flexed position of the hock joints in calves and foals (verbal communica- 
tion). For a number of years the author has been using the instrument 
not only for that particular abnormality but also for the correction of 
oUicr displacements, where it is an indispensable aid. Experience has 
proved, however, that a crutch with an unjoinlcd shaft is preferable, 
especially for reaching displaced parts of ? well forward in the 
uterus. The modification of this instrumcn. ^ *h the two parts arc 
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joined by a bayonet lock ensures that no loosening or unscrewing of the 
joint can occur when the instrument is being used for the ordinary 
requirements of reposition. When, however, extra 
force is used, such as is required for leverage, the 
joint has proved insufTicicntly strong and bending 
occurs. 

The instrument is a long-handled fork 84 cm. 
(2 feet 9 inches) long, with a ring at the end of 
each branch of the fork through which is passed 
the snare for fixing the crutch to that part of the 
body to be corrected. 

Its special advantage is the security of its 
fixation to the part of the body which is chosen 
as the point of attack for pressure and traction. 
With it the obstetrician is enabled to effect re- 
position within the uterus according to the laws 
of the simultaneous application of two opposing 
forces. A further advantage is that, consequent 
upon its secure fixation, great force can with 
safety be applied for the retropulsion of parts or 
even the whole of the foetus. Again, pressure can 
be applied, or a snare attached, to those parts 
in the depth of the uterus beyond the reach of 
the arm. 

Becker’s club crutch, on account of the spherical 
design of its head and the ease with which it can 
be fixed to a part, is also a useful instrument, but 
it does not replace Kuhn’s crutch. 

5. An anal hook. Obermayer’s hook, on account 
of the curvature of its shaft and the relatively 
small hook, is most useful (Fig. 62). 

6. Cammerer’s Torsion Fork, This was devised 
by Cammerer for the reduction of torsion of the 
uterus in those cases in which either the fore or 
the hind limbs of the foetus can be drawn into the 
vagna. For the obstetric specialist it is usually an 
indispensable instrument, but in the author’s ex- 
perience it is also suitable for rotation of the foetus 

on its longitudinal axis from the lower to the upper position (Fig. 63), 
especially in protracted cases. For fixation of the instrument, the 


Fic. 61 .— KCH^t’s 
Crutch. 

An inslniment without 
the screw joint is 
preferable. 
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following are required: two foot-cuffs of stout sailcloth, and two strong 
snares to fix securely the limb to the shaft of the fork. The tension on 



Fig. 62.— Obermxyer’s Hook (to be used as an Anal Hook). 



the limbs fixed to the rotation rod can, however, be equally well effected 
by the ordinary traction cords (Figs. 131, 132). (Foot 
required when using Kuhn’s crutch for rotation of the fo 


CHAPTER 13 


SHORT RULES FOR THE HANDLING OF OBSTETRICAL 
CASES 

General Principles 

1. Modern surgical practice in obstetrics, in contrast to lay inter- 
ference, is based on two firmly established principles; 

The first, asepsis and antisepsis. 

It is essential that only instruments whose plating is of good quality 
and snares which have been sterilized by boiling shall be used. 

There should be available facilities for the operator to wash both 
himself and the external part of the patient, together with receptacles to 
hold warm antiseptic solutions for the operator’s arms and instruments. 

After thorough cleansing of the vulva and its surrounding parts with 
soap and warm water, by an assistant, a clean bed must be made with 
straw and planks, upon which is laid a tentorium, sheet, or linen doth. 

Using strict antiseptic precautions, instruments and traction snares 
should be laid on a table covered by a clean towel, and replaced there 
after use. It is contradictory to the principles of obstetrics for instru- 
ments and snares to be taken directly from an instrument bag, or from 
the Door of the stall or a milking stool, with wet or bloody hands. 

The second principle is that by careful enquiry into the history, 
together with a careful examination of the patient, the exact state of 
affairs can be determined in every case; and the most favourable inter- 
ference both as regards the welfare of the mother and the fcctus can be 
considered. 

Anyone who conducts a case of parturition without regard to asepsis 
and without a careful consideration of its requirements, who infringes 
the fundamental principles of surgery, which by their very nature cannot 
be the subject of variable opinion, is guilty of malpractice, and is, at 
least, morally culpable. 

Decision as to the technique to be adopted in effecting delivery should 
be based upon a definite plan in accordance with the following scheme: 
(u) Correction of malposition (reposition). Is this indicated and is 
it feasible? 
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(6) Extraction by force in faulty positions. Is this likely to be suc- 
cessful — e.g. in deep impaction of the breech in the pelvis ? Is it contra- 
indicated — e.g. in head-breast presentation? 

(c) Is it possible, by replacement into the uterus of those parts of 
the foetus already in the vagina, to facilitate the correction of the 
whole? 

(d) Is embryotomy indicated, and, if so, which method should be 
adopted? 

(e) Is immediate destruction of the animal indicated consequent 
upon rupture, marked swelling of the genital passage, emphysema of 
the foetus, marked disturbance of general health, etc. ? 

2. In all obstetric operations suitable clothing must be worn. It may, 
however, be left to individual choice whether an obstetrie overall, or 
apron of rubber or American cloth, or an armless flannel shirt is used; 
or whether the operator wears only washable linen trousers and apron, 
with the upper part of his body bare. In warm stalls operating with the 
upper part of the body exposed is certainly preferable to a sweat- 
soaked shirt. 

3. Reposition is generally easier to effect with the animal standing 
than when recumbent. In the latter position, especially in mares, 
(edematous swelling of the vagina rapidly occurs, and thus the owner 
should be instructed to keep the mare up by walking it around, if pos- 
sible, until the arrival of the veterinarian. For delivery, however, 
especially when strong traction has to be exerted, the best conditions, 
both anatomically and mechanically, are fulfilled by the recumbent 
position (Drahn, Berlin. tierarztUche Wochensdirift, 1924). If delivery is 
to be effected in this position, arrangements should be made, prior to 
examination, for raising the hind quarters and for allowing for suificient 
freedom of movement by the removal of other animals nearby. Eleva- 
tion of the hind parts may be effected in several ways; 

(а) By the use of firmly bound bundles of straw. A disadvantage 
of this method is that after a time the animal sinks into the straw or 
slips to one side or forwards, and thus in prolonged cases the straw 
has frequently to be replaced. 

(б) By the use of an improvised inclined plane. A thick board or a 
strong door is pushed sideways under the cow’s hind quarters, while 
the other side is raised for 20 to 30 cm. (about 8 to 14 inches) and 
supported on pieces of wood. A rope is then passed round the 
animal’s breast in the form of a harness and attached to the rear end 
of the board, to prevent slipping forwards. 



13 S VETERINARY OBSTETRICS 

(c) By rolling the cow on its belly and raising the hind quarters by 
two ropes passed under the groins. This can be done by a pulley or 
by the insertion of a strong crossbar attached to the ropes tied above 
the sacrum. The crossbar acts as a lever and raises the position on one 
side. 

Lastly, by the use of epidural anesthesia extensive raising of the hind 
quarters can be dispensed with, there being no interference with the 
operation from straining. It is sufficient to place enough straw under the 
animal to render the genital passage easily accessible. 

Whenever the animal is being raised, care must be taVen to avoid 
excessive force on the tail, as fracture of the vertebtx may result. 

For the operation of reposition in the recumbent attitude the animal 
should be so placed that the part of the fcctal body to be corrected is 
directed towards the free, upper abdominal wall and not downwards, 
otherwise the mother lies directly upon the displaced part. 

4. Care should be taken to ensure that there is sulTicient illumination 
and that extra assistance is available if required. 

5. The greatest solicitude for the sulfering of the animal should be 
coupled with a firm determination and a calm but energetic attitude 
towards the owner and onlookers. Without self-reliance and without the 
power of inspiring confidence effective veterinary work is inconceivable. 

Special Principles 

After a general enquiry into the duration of gestation, the time of 
rupture of the fcetal membranes, the onset of forceful labour and as to 
any lay assistance that has been attempted, and after examining the 
animal’s pulse, respiration and temperature, an internal examination 
is performed for the purpose of determining the following: 

1. The condition of the genital passage, with special regard to linear 
or circular constriction of the cervix uteri, dilatation or constriction of 
the vagina, and the state of the pelvis — e.g. normal, infantile or con- 
stricted by callus. 

2. The presentation, position and posture of the foetus (see following 
section). For determining these, especially when limbs only, without the 
head, are felt, a careful examination as to whether they are fore or hind 
limbs is essential. By palpation of the digits and by counting and flexing 
the joints beyond them, this can be determined. Thus in the hind limb 
there is only one important joint (the fetlock) between the digit and the 
hock joint, whereas in the fore limb there are two joints between it and 
the elbow (the fetlock and carpus). 
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3. Whether the foetus is living or dead. The presence of a living foetus 
is indicated by the reflex movements in the natural orifices, such as the 
tongue reflex after seizing it, the movements of the jaw, the eyelid 
reflex, sphincter contraction; and also by pulsation in the umbilical 
arteries. Signs of death are absence of reflexes, absence of pulsation in 
the umbilical cord, an abundant discharge of meconium about the 
anus, and finally cutaneous emphysema. 

4. The presence of a rupture of parts of the vaginal wall or uterus 
(lay treatment). 

5. The condition of the mucosa of the genital passage — ^i.e. sh'ppery, 
dry or osdematous. The condition of the skin of the foetus — slippery or 
dry, emphysematous, loss of hair. In putrefactive emphysema special 
care must be taken by the obstetrician against self-infection. Repeated 
disinfection of the arm with hot perchloride of mercury solution during 
operation and rubbing with a consistent fat such as lanoline, vaseline, 
etc., after drying, are absolutely necessary to prevent it. 

6. Strength of the labour pains. By the state of affairs found on 
examination (fresh or protracted case) it can be decided whether manual 
reposition or operative interference without epidural amesthesia should 
be attempted; or whether the case should be dealt with from the outset 
under regional antesthesia. In the latter case strict aseptic and antiseptic 
precautions must be taken, especially when the hand has previously 
been in contact with a putrid foetus. 

7. After the complete history has been obtained and a careful 
examination made, the obstetrician, before commencing operation, 
must decide, if possible, whether it is probable that he will be able to 
effect delivery alone or whether it would be better to consult a colleague. 
Nothing injures the reputation of an obstetrician more than an operation 
begun with confidence but left unfinished. 



CHAPTER 14 

DEFINITION AND CAUSES OF DYSTOCIA 

In order to understand properly the difficulties of parturition, it is 
necessary to define presentation, position and posture. PresenlaUm 
signifies the relation of the longitudinal axis of the fffitus to that of we 
mother. It includes the longitudinal disposition of the feetus, with either 
its anterior or posterior extremity adjacent to the pelvis (anterior and 
posterior presentation), transverse (transverse abdominal and trans- 
verse dorsal), and vertical dispositions (abdominal and dorsal). 

The term posilhn signifies to which surface of the uterus the foetal 
vertebral column is applied. It includes a dorsal* ventral and right or 
left lateral position. 

By posture is understood the disposition of the individual movable 
parts of the foitus, such as the head and limbs, in relation to the body. 
It includes a lateral posture of the head, a flexed posture of the shoulder, 
a flexed posture of the hock joint, etc. 

Dystocia, in the cow at any rate, may be due to overdevelopment 
of the feetus, the maternal pelvis being normal (absolutely too large 
foetus), or to an abnormally small size of the maternal pelvis (juvenile 
pelvis, diminution of the pelvic cavity by callus formation after fracture, 
etc.) with a fmtus of normal size (relatively too large feetus). 

The causes of some cases, in which the foetus and the genital passage 
appear normal, remain altogether unknown. Some of these are included 
in the term "internal causes,” the nature of which cannot always be 
explained. Among them should be mentioned spontaneous premature 
rupture of the foetal membranes, due either to excessive force of uterine 
contractions or to abnormally thin membranes; also torsion of the 
uterus and intra-uterine death of the foetus. 

A special group of internal causes comprises developmental mal- 
formations of the feetus — single and double monsters. Thenature of these 
can, in most cases, be recognized on examination, examples being 
hydrops of the feetus, chondrodystrophia, schistosoma reflexum, 
ankylosis of joints, etc. Not infrequently, however, the malformation is 
associated with that extremity of the fmtus distant from the pelvis, and 
it is not discovered until assisted delivery or even embryotomy is m 
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progress, an example being hydrocephalus in breech presentation. 
Most cases of dystocia are due to “external causes.” These include 
insufBcient dilatation of the soft parts of the genital passage, which 
results in faulty presentation, position, or posture. The principal causes 
are premature rupture of the fcetal membranes and premature attempts 
at extraction by lay persons before the foetus has completely rotated and 
extended; but to these must be added unseientific efforts at reposition, 
espeeially unsystematic attempts to deliver without suitable instruments. 
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DELIVERY or ABSOLUTELY AND RELATIVELY LARGE 
FOITUS IN ANTERIOR AND POSTERIOR PRESENTATIONS 

The Cow 

A. Anterior Presentation 

By Increased Traction. Examination reveals that the foetus is presented 
normally in the dorso-sacral position with the extended head lying on 
the fore limbs. Provided that examination shows that the case is not one 
of absolutely too large fetus and that there is no immediate necessity 
to reduce its circumference by embryotomy, delivery should be con- 
ducted on the following lines: 

1. Mechanical traction for enlarging the genital passage should 
always be exerted at three points in anterior presentation, and never 
on the fore limbs alone. To each limb a snare should be securely fixed 
above the fetlock joint, and not immediately above the hoofs. The 
head should be secured by blunt eye-hooks connected by a snare, 
rather than by a head snare, when the fetus is living. Traction on the 
limbs effects the mechanically important passage of the elbow and 
shoulder joints from in front of into the pelvic ring, with expansion of 
the ventral section of the maternal passage; while traction on the head 
exerts axial force on the body as a whole in the direction of the vertebral 
column, and thereby leads to expansion of the dorsal section of the 
genital passage. On the other hand, the forcible advance of the head 
avoids telescoping of the neck, which is especially prone to occur in the 
case of a dead fetus with dry skin. 

Forcible delivery of the calf in anterior presentation should therefore 
be performed according to the following rules: 

(o) By exerting moderate force only the head and limbs are drawn 
towards the pelvis. 

(b) Sufficient traction is then exerted on the limbs to extend all the 
joints, especially the elbow joints, to the maximum; but as yet both 
elbow joints should not enter the pelvis. 

(c) The head is next drawn into the pelvis so that the frontal 
eminence becomes engaged in the sacral curvature. 
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(d) Increased traction is then gradually exerted on one limb only 
until the elbow joint is drawn over the os pubis into the pelvic cavity 
(Fig. 65). 



(e) While traction is maintained on the limb already dealt with, 
the other fore limb is treated in the same way, until both digits project 
equally from the genital passage. 

(f) The last act of delivery consists in simultaneous application of 
traction on all parts, until the head protrudes from the vulva, and 
from tliat point the principal traction is exerted upon the limbs again. 
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promotes the adaptation of the thorax to the space available in the 
pelvis. Tins is especially seen when it is pointed out that the widest 
diameter of the fore part of the body, represented by the region between 



the elbow and shoulder joints, docs not enter the pelvis directly (Fig. 65), 
but obliquely (Fig. 66). For this reason the inclusion of both fore limbs 
in a single traction cord is to be rejected, 

10 
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The technique of delivery described above is adapted to the size of the 
parts concerned in extraction. First the bulky parts of the body are 



placed in the correct direction, and the more slender parts can easily 
follow. 

Alternate traction on each of the fore limbs and then on the head 
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2, To lay down a rule as to the number of persons to be employed for 
traction is difBcult. In deciding this point the age and strength of the 
assistants, the nature and mode of operation, and the breed, age and 
sire of the animal have all to be considered. 

On the whole it is best to employ several persons, but they should not 
exert their whole strength, nor should they apply traction jerkily. 

The necessary power for extraction can only be properly exerted 
when each traction cord is provided with a short wooden rod about 
20 cm. (9 inches) long and 2-5 cm. (Ij inches) thick, and there is a firm 
standhold for the assistants' feet. Secure knotting of the traction cord to 
the rod is especially to be avoided. It is best to employ a clove hitch. 
The adaptation of the trunk to the bony genital canal, mentioned under 
polnt(a),cannot be correctly produced if the error of using a single long 
snare for extraction of both extremities and the head is committed; a 


practice often adopted by laymen. 

The delivery of a calf is considerably facilitated by accurately checking 
the guiding line during traction. The pelvic axis or guiding line signifies 
an imaginary line which connects the centre points of the whole of the 
pelvic section and represents, with its curvature, the course of direction 
of the genital canal. In this respect there are considerable differences 
between the mare and the cow. In the mare, owing to the wide and 
nearly horizontal position of the pelvic floor, the pelvic axis forms a 
very shallow curve decreasing caudally; whereas in the cow the pelvic 
axis, owing to the anterior part of the pelvic floor ascending steeply in 
the caudal direction, at first ascends from the pelvic inlet, then becomes 
more horizontal, and finally rises again towards the tail. In addition, 
during expulsion in the cow, owing to the marked displacement of the 
sacrum upwards, the guiding line presents a still larger deviation from 
the root of the tail than in the marc (Figs. 67, 68), because in the latter 
the movability of the sacrum during parturition is relatively slight. At 
the commencement of extraction in the cow, therefore, traction on the 
feetus must be exerted more in the direction of the root of the tail, and 


not downwards until it has entered the pelvic cavity. 

Lastly, no uniform scale can be formulated for the estimation of the 


degree of traction force to be applied at dilTcrent ages and in different 
breeds, although heifers, on account of the expansibility of the pelvic 
ring, can withstand comparatively strong traction. 

In general it may be stated that in cows of indigenous breeds of 
average development, uniform and steady traction in the guiding line 
exerted by five powerful assistants placed in the correct position is 
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genital passage, and therefore the operation of delivery should be 
methodical and comparatively slow. The head fortunately leaves the 
danger zone— that is, the zone in which asphyxia may occur from the 
inspiration of amniotic fluid— comparatively early, before the blood 
supply from the placenta is cut off. By stretching of the perineum from 
without, or, if necessary, by episiotomy in heifers, the passage of the 
head through the vulva is facilitated — the first important obstacle to 
delivery. 

5. As a rule the thorax follows after alternating traction on the 
extremities and head. In this way the second obstacle, the delivery of 
the anterior part of the body, is overcome. During a short interval of 
rest the mouth and pharynx of the partly bom fcetus should be cleansed 
of mucus with a clean towel after drawing out the tongue. 

6. If the passage of the hind part of the fcetus (the third and last 
obstacle) presents difficulty on account of the simultaneous entry of the 
often well developed stifle joints into the relatively narrow ventral 
section of the pelvic inlet, displacement of the joints should be brought 
about and subsequent replacement in the largest diameter of the pelvic 
inlet — ^i.e. the oblique diameter. This may be effected in the following 
way: a dry towel is laid round the part of the foetus already born, so that 
the body can be firmly grasped. It is then rotated through an angle of 
30-60 degrees on its longitudinal axis. Delivery is then completed by 
lateral traction on the part already bom. 

Indications for Embryotomy. Dismemberment of the foetus is per- 
formed, with the object of reducing the dimensions of the thorax, by 
the subcutaneous or percutaneous removal of one or, more rarely, both 
fore limbs. If this procedure is prevented by the presence of the head, the 
latter is amputated. When this partial embryotomy proves insuflicient 
for the purpose of delivery, total embryotomy must be performed— 
transverse division in the lumbar region, followed by sagittal section 
of the hind parts. 

An oversized fcetus presented by the head also forms a suitable case 
for perforation of the vertebra: with the rachiophore or for embryotomy 
using the vakufakt. For completion of the operation division of the 
posterior part of the body either in the sagittal or in a diagonal plane 
with a wire or chain saw is usually necessary. The chain saw is suitable 
only for axial section in the direction of the vertebral column. The 
previous transverse amputation at the lumbar region facilitates division 
of the pelvic girdle. 
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Eufflcient for the extraction of an absolutely or relatively large fetus 
without injury to the mother. The greater the attention paid to prepara- 
tion and technique, the less is the force required. The force cx^nded 
should not, as a rule, be so powerful as to move the whole animal back- 
wards, but in small subjects this rule is not hard and fast. I f such a degrre 
of traction fails, the operation for reducing the circumference of the 
fetus is to be conducted svithout delay. 

3. With regard to the use of mechanical apparatus or similar devices 
for effecting forcible extraction, such as the arbour wheel, pulleys, the 
force of a tethered horse, etc., it has for decades been taught in the 
Vienna school that all force which is exerted by mechaniiral aids such 
as these, and not by assistants who can be controlled, is absolutely 
contraindicated, for the following reasons; 

(fl) The operator is not in a position to assist in the natural process 
of accommodation of the various parts of the fetus to the maternal 
canal, and especially he is unable to maintain the correct direction, 
because the fetus forms a rigid body and enters the pelvis abruptly 
with its largest diameter presenting, without any preparation for the 
corresponding conditions of space. 

(i) By these methods the force exerted is absolutely uncontrolled 
and must lead to severe injury unless especially favourable conditions 
are present in the genital passage. The manner in which the mother is 
fixed when this type of traction is applied also requires consideration. 
One special delivery apparatus consists of a strong, oval iron ring, 
which is connected through a system of poles with an axle which is 
worked by a crank and cogwheels. The traction cord is attached to the 
axle. During the working of the crank the iron ring rests against the 
maternal pelvis and the fetus becomes to a certain extent “cranked” 
from the pelvic cavity. When other mechanical aids are used, such as 
pulleys or tethering to a horse, etc., the hind-quarters of the cow arc 
fixed to a firm support (strong ladder or post) or the animal is prevented 
from moving backwards by chaining its horns to the manger. Dangerous 
fissures and fractures of the pelvis or dislocation of the ischium are not 
uncommon results of this rough procedure, as also is fracture at the 
root of the horn. 

Any obstetrical instrument which cannot be used without danger to 
the mother is not of scientific importance, least of all the delivery 
apparatus and similar devices. 

4. The passage of the fetus through the pelvis in anterior presenta- 
tion requires time for the adaptation of the relatively large thorax to the 



DELIVERY OF RELATIVELY LARGE FCETUS 151 

B. Posterior Presentation 

On examination the hind limbs are found to be more or less advanced 
and the foetus lying in the dorso-sacral position. Delivery is effected on 
the following principles: 



1. In contrast to anterior presentation, the extraction of the foetus 
in posterior presentation must he completed as rapidly as possible, for 
owing to pressure on the umbilical cord during passage of the hind 
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With the aid of the roller cmbr>-otoinc total embryotomy ^ 
performed in a special way and completed by axis section (Glattli 
spiral) through the pelvic girdle. 



FK3. «. 
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of both stifle joints into the pelvis is avoided (Figs. 69 and 70). In 
addition the relatively largest diameter of the foetal pelvis— i.e. the 
distance between the two stifle joints — does not enter the pelvis trans- 
versely in the narrow ventral section of the pelvic inlet, but obliquely 



Fio. 72.' 


Simultaneous traction applied to both cstiemities from the outset has resulted in obstruc- 
tion (direct entry or the bluest diameter of the fatal pelvis into the maternal pelvis). 
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quarters through the pelvis there is a danger of death of the foetus from 

anoxamia. 

2. At first strong unilateral traction should be exerted on one limb 
while the other is kept forward. In this way the simultaneous entry 
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posture, but on the whole this condition is less common than in the cow. 
This fact is due, on the one hand, to the relatively slender body of the 
foal with its less strongly developed muscles and joints as compared 
with the calf (at any rate, this is the case in the finely bred fast breeds, 
althou^ in the coarse, slow breeds the opposite is not infrequently the 
case), and, on the other hand, to the more favourable conditions with 
regard to space in the pelvis of the mare, especially in its transverse 
diameter. 

In general the same principles for delivery hold good as in the cow, 
but with the following differences: 

, 1. As a foal is generally more liable to succumb than a calf, it is 

advisable to perform all obstetric operations quickly. 

2. The shape of the head and trunk in foals conforms with rapid 
extraction, and apart from this the parts of the foetus which become so 
readily obstructed in the cow (head, thorax, pelvis) are easily passable. 
Exceptions to this rule, however, are sometimes met with in coarse 
breeds. 

3. During delivery special care must be taken regarding traction on 
the head (eye hooks). When such traction is necessary its force should 
not exceed that of one man, as the bones of the skull are less resistant 
in the foal. Not infrequently in anterior presentation the posture of the 
head is abnormal. It is rotated on its axis, the brow being turned towards 
the limbs. This posture should be corrected before extraction, as it 
requires both hands. For details of the use of eye hooks, see under 
“Lateral Posture of the Head.” 

4. Obstruction to delivery by the hind parts of the fcetus when the 
anterior parts have navigated the pelvis is still rarer than by the anterior 
parts themselves, owing to the favourable form of the pelvis in the 
mare. Rotation of a firmly impacted hind part from the upper to the 
semi-lateral position is therefore not necessary. 

B. Posterior Presentation 

For the delivery of this presentation the same principles and precau- 
tions are to be observed as in the cow. 

Indications for Embry otomy. Large foals presented normally in either 
anterior or posterior presentations seldom necessitate recourse to 
embryotomy. When it is necessary the same rules apply as in the cow. 
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to the sagittal plane. Not until one stifle joint has been drawn over the 

pelvic brim should the second limb be drawn back. 

Further, by separate traction on each limb in turn the widest trans- 
verse diameter of the fetal pelvis does not enter the maternal pelvis in 
its shorter transverse diameter, but in its longer oblique diameter. In 
this way the passage of the fetus takes place not in the dorso-sacral 
position but in a semi-lateral position (Figs. 71, 72). If this partial rota- 
tion does not occur automatically when dealing with the limbs, it must 
be brought about, before proceeding with the extraction, by crossing 
the limbs or by rotating the fetus with a wooden bar fixed between the 
metatarsal bones, and initial traction applied to the lower limb, 

3. With regard to the force and direction of traction, the principles 
to be complied with are the same as in anterior presentation. 

4. As soon as the hind part of the body is bom, the fore part usually 
follows rapidly. For the passage of the fetus presented posteriorly, one 
obstacle only has to be overcome, and that is the fetal pelvis. The 
mechanical conditions for delivery are therefore much more favourable 
in posterior than in the anterior presentation. It is occasionally only that 
obstacles are caused by obstruction at the shoulder girdle or by mal- 
formations of the head, such as dicephalus, hydrocephalus, etc. 

5. After delivery of a posterior presentation, the fetal mouth and 
pharynx require even more careful attention with regard to the removal 
of mucus, because in delivery in the posterior position the danger of 
asphyxia is greater than in anterior presentation. 

Indications for Embryotomy. The first operative step is the removal of 
the hind legs subcutaneously or percutancously. The hind part of the 
body can then be extracted either without or after evisceration, employ- 
ing a lateral incision into the abdominal cavity. If the fetus cannot now 
be extracted by moderate traction owing to the great size of the anterior 
part of the body, partial transverse amputation behind the shoulder 
blades, followed by sagitto-diagonal separation of the thorax, is the 
quickest method. The operation is facilitated by fixing the stump of the 
thorax by double hooks. 

Embryotomy performed with (he rachiophore or vakufafct requires a 
special technique (p. 271). 

The Mare 

A. Anterior Presentation 

By Increased Traction . — In the mare obstruction to delivery may be 
caused by the absolute or relative oversize of the foetus in the extended 
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on the lateral wall of the thorax, in others it is directed more caudally 
towards the flank, whilst in the remainder it is completely backwards 
and out of reach of the hand. This last type is especially common in 
foals, owing to the longer, slender neck and weak development of the 
muscles of the trunk. In some cases the head presents pronounced 
deviation in the dorsal direction. Not infrequently it is rotated on its 
axis, with marked lateral or dorsal direction of the lower jaw (Fig. 73). 
This rotation is usually the result of lay interference due to traction on 
a snare incorrectly applied to the lower jaw. 

Congenital curvature of the cervical vertebrre with lateral deviation of 
the head sometimes simulates lateral head posture. This malformation 
occurs comparatively often in foals, but is rare in calves. It is indicated 
by a springing back of the distorted vertebrre when attempts at extension 
are made. It is generally accompanied by similar malformations of the 
limbs with shortening of the flexor and extensor tendons. 

The Cow 

Mechanism of Correction 

Treatment must always aim at correction of the posture of the head. 
It may be carried out in several ways: 

1. With the Hand Alone. The first essenfial for success is some 
degree of mobility of the head and neck; and thus the elimination of 
abdominal pressure by the use of epidural anesthesia, and in pro- 
tracted cases the infusion of a sufficient quantity of linseed mucilage 
are of great importance. In addition the cow must be so placed 
that the displaced head lies against the free, upper side of the maternal 
abdomen. 

The correction of the posture of the head and its entry into the pelvic 
canal is accomplished in three stages. Stage I (Fig. 74): using the hand 
corresponding to the side to which the head is displaced, the operator 
grasps the fatal mouth. Stage II (Fig. 75): by supporting his upper arm 
and elbow on the floor and lateral wall of the pelvis, lateral pressure is 
exerted on the fatal head so that it is moved towards the median line 
until the hand and arm are nearly parallel to the longitudinal axis. 
Stage in (Fig. 76): the head can now be brought into the pelvic cavity 
without hindrance by several methods. (1) While it lies to some extent 
on the forearm, rotation of the head laterally and towards the pelvis is 
effected by means of the fingers placed over the muzzle and simultaneous 
pressure made against the lateral aspect of the face with the palm of the 
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position, behind the spoon-shaped enlargement of the body of the 
mandible, slipping is practically impossible (Figs. 79 and 80).* 

After the ineffective employment of a mandibular snare by laymen. 



rio. 75.— CoMicnoN or L»-tiJtAt. rom-nc or Hrju> irr -nii; ii»st> aiont 
{S fCOND Stagf). 

• It neatly aljoys obviatM the ncccs^ty of ntation of the snare by Williams 
mclht^ in sshKh the frre cnii of the iniction cord is jsassed throuch on incision 
maoc between the ramJ of the nundtble behind the incisor teeth. 
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hand. (2) The orbital groove is grasped by the thumb and middle finger 
(forceps grip) while the head is raised and the neck extended (Fig. 77). 
(3) With the hand in the form of a wedge the lower jaw is grasped and 
drawn backwards by the thumb and index finger (Fig. 78). 



Fkj. 74.— CotMcnos or Iwtihl Posivm or H£ad by the Ha,vd Above 
(FiRjr Stage). 

2. With a Mandibular Snare. When correctly employed, this is the 
simplest and best method of correction. Flocked hemp only is used in a 
similar form to a foot snare. Caution is necessary when attaching it on 
account of the sharpness of the incisor teeth. When placed in the correct 
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eyes only within reach. The most practical method is to apply both 
hooks on a running noose, so that when closed they exert a forceps 
grip in the orbital furrow. The length of the shaft of the hook must be 
less than half the interocular line. The ring for the traction cord should 
not be too large, but just of sufficient size for a thin cord to pass through 
it easily, so that the hooks slide readily on tightening the noose. A thick 
hempen snare is quite unsuitable. 

Application of the hooks (Fig. 84): After determining the posture of 
the head (frontal surface and direction of interocular line) the hook for 



Fro. SO.—REPOsmoN or Laterally Displaced Head wnn MANDirruiAR Snare. 
The hand applied to the mouth acts as a guide, and at the same time protects the 
uterine wai) against the sharp teeth. 

the distal eye is introduced into the uterus in the palm of the right hand 
and fixed in the medial orbital canthus, while the left hand, outside the 
vulva, maintains the hook in position by light traction on both shanks 
of the noose. Traction is now exerted on the free end of the snare and 
the second hook is introduced in the genital passage and into the second 
orbit. The traction gradually tightens the noose so that the second hook 
passes forwards automatically along the head until both rings lie 
together between the eyes and the noose is completely closed (Fig. 85). 
Rotation of the head into the extended position by traction on the snare 
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two antagonistic forces — pressure against the head on one side of the 
occipital region and traction on the mandibular snare on the opposite 
side, in order to rotate the head backwards in the same plane in which 
it has deviated in the lateral posture. The traction cord should never 
pass over the neck or back to the lower jaw, but along its mandibular 
border or the lateral aspect of the neck. Correction of the axis rotation 
must always precede rotation of the head on its long axis (Figs. 82 and 
83). If the head is rotated backwards in this way to such an extent that 



the mouth is directed laterally or lo\vards the pelvis, the final drawing of 
the head into the pelvis is performed with the hand, which ser\'cs at the 
same time as a protection against the sharp incisor teeth injuring the 
soft structures (Fig. 80). 

In using the mandibular snare the rule to be observed is that it must 
not be used for extraction, but only for redirection of the displace 
head. 

3. With Eye-Hooks, These are used in cases in which reposition can- 
not be effected by simple means, such as a fractured lower jaw or the 


DELIVERY OF ABNORMAL POSTURE OF THE HEAD 165 
scimu, 1925) a cord of suitable length (about 4 metres) is doubled and 
the loop is passed from above, around the bent neck and drawn out of 
the vulva. After completion of the snare by passing of the free ends 



Fio. 82.— REPOsmos of Lateral Posture of Head ^\•m^ Axis RoTAnos by tue Applica- 
tion OF Opposing Forces— the Hand and Mandibular Snare (CbRREcr Direction 
OF Traction). 

through the loop, the former is passed over the head and tightened 
around the face between the eyes and nose. 

Reposition is ctrccted by the action of two forces— pressure of the 
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is performed after previous displacement of the head towards the centre 
of the uterus by the right or left hand (Figs. 74-77). If this lateral d^- 
placement of the head is not effected, the face becomes impacted at the 
pelvic inlet. 



Fio. SI. — Lateral Posture of the Head w-im Axis Rotation (Lscorrict 
Direction of Tracthjn; Lay Assistance). 


In cxcqjtional cases a single hook only may be used, but care must 
be taken that it is continually pressed against the ocular groove Vtith the 
band during rotation of the head. Whenever the introduction of the 
second hook is possible, it should be done. 

4. Using Gagny’s Snare. In the original method iTierarztl. Rund- 
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By the correct performance of the methods described, especially 
when the appropriate procedure is adapted to each individual case, the 
number of cases of lateral posture of the head requiring embryotomy 
is eonsiderably redueed. AU attempts to perform extraction of a calf 
with the posture of the head uncorrected are unscientific unless the 



Fio. 84. — Appucation of Eve-Hooks in Lateral PontWE of Head. 

individual conditions are very exceptional, such as a very roomy pelvis 
and very small foetus. 


Indications for Embrjofomy. Reduction of the dimensions of the 
foetus can be effected in three ways: (a) by decapitation and delivery of 
the foetus after removal of the head. This method may be dangerous in 
the case of a narrow, cedematous vagina or an emphysematous foetus, 
consequent upon injuries caused by the stump of the neck, and also the 
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hand against the foetal sternum and simultaneous traction on the free 

ends of the snare. 

For the preparation of Gagny’s snare the author usually employs 
two snares connected at the loops. He also finds by experience that 
when slipping of the nasal loop occurs it may with advantage be placed 



Fk5. 83-— RttosmoN' or Lateral Posture or Head wtth Axis Rotattos by tiib 
S onn-TASious Acnow or OrrosiM> Forces. 


in the mouth, at the same time grasping the open mouth vsith the hand 
during rotation. 

Correction of the laterally displaced head in accordance with the 
methods described under 1, 2, 3, and 4 can be considerably facilitated, 
in cases of impaction of the feetus, by repelling and maintaining repul- 
sion of the anterior part of the body by means of a torsion crutch fixed 
to the fore limbs by cuffs. Complete extension of the joints, which is a 
sine qua non^ is maintained by strong traction on the cords from the foot 
end. 
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mare, the mechanical conditions required for grasping the foetal head 
in lateral posture are better served by the recumbent position, the head 
becoming more accessible on account of the horizontal position of 
fetal trunk. The mechanics of manual reposition of the head conform 
with the same principles as in the cow. 

2. With a Mandibular Snare. Owing to the smaller and less “shovel- 
shaped” form of the lower jaw in foals, the snare tends to be less firmly 
attached than in the calf. Nevertheless, when properly applied it renders 
valuable service, at least for the correction of the head when the face is 
directed towards the abdomen. Not infrequently, by careful traction, the 
head can even be conducted in the extended position into the pelvis. 
In foals also it is better that traction on the mandibular snare shall be 
exerted by the obstetrician himself. It is only when the power of one 
hand is insufficient for replacement that the traction cord should be 
handed to an assistant, and then explicit instructions as to the direction 
of traction and the degree of force to be exerted should be given by the 
obstetrician continuously according to the particular requirements. 
Throughout he keeps his hand on the mouth. 

3. With Eye-Hooks. As in the calf, both blunt and sharp hooks may 
be used, but in exerting traction the lesser resistance of the skull in the 
foal must be taken into consideration. More frequently than in the calf 
one eye-hook only is used for traction on the head, because of the in- 
accessibility of the second ocular groove. In this case careful control of 
the hook, by constant pressure upon it with the hand, is absolutely 
necessary. 

With Gagny’s Snare. Collection of the iaterai posture of the head 
is performed in the same way as in tlie calf. 

5. With Kuhn’s Crutch. When the head cannot be reached by the 
hand, this method constitutes the last attempt at manipulative correc- 
tion before resorting to embryotomy. With a Schriever’s introducer the 
cord of Kuhn’s crutch is guided around the flexed neck from above 
below, drawn out from the vulva, and then passed through the eye of 
the fork. The crutch is introduced, whilst maintaining light traction on 
the free end of the snare to the point of flexion of the neck. By guidance 
with the hand, it is passed along the outer side of the neck until the fork 
is adjacent to the angle of the mandible. The snare around the neck 
tends naturally to follow it, especially if semicircular rotatory move- 
ments are carefully exerted on the fork (Fig. 87). With simultaneous 
manual counter-pressure the snare is now drawn taut and secured to 
the handle. The crutch is thus fixed to the head end of the neck so that 
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absence of a central worlcing point. (6) By removal of the limb and 
shoulder blade lying opposite the displaced head, and subsequent 
correction of the head posture, (c) By means of thc-vakurakt a section 
of the cervical vertebra; may be sawn off at the point of curvature with 
the aid of the harpoon hook, in the same way as in dorso-transverse 
presentation; in order to facilitate correction of the head. 



The Mare 

Mechanism of Correction 

Although in exceptional cases, especially with small foals, delivery 
may be possible with the head in the lateral posture, the first rule in the 
mare, as was the case in the cow, is correction of the displacement. 
This may be effected by the following methods; 

1. With the Hand Alone. This can only be successful when the head 
and face ate within reach, and thus an obstetrician with a long arm has 
an advantage. Reposition is greatly facilitated by the use of epidural 
anesthesia. 

Whilst the general rule that correction of posture is more simple in 
the standing than in the recumbent position also holds good for the 
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the fork lies on the outer or towards the ventral side, while the loop 

passing perpendicularly to the vertebral column, strangles, as it were. 



the neck at the head end. By means of Kuhn’s crutch, therefore, not only 
can the snare be attached to the head end of the neck, which is often out 
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operation an unjointed crutch only is suitable. The face now being 
directed towards the pelvis, the head can be guided into the pelvic 
cavity. Traction on the crutch assists delivery (Fig. 88). 

(6) When the force of the hand alone grasping the lower jaw is 
insufficient to rotate the head and guide it into the pelvis, a mandi- 
bular snare or eye hooks may be employed to obtain a point of action 
for traction. In this case, however, traction should not be exerted 
until the crutch has been removed. 

If forced extraction of the foetus with lateral displacement of the head 
uncorrected is to be attempted, it must be decided in each individual 
case to which part the strongest traction is to be applied, either the 
extremities or point of curvature of the neck. In all cases in foals it must 
be definitely determined whether there is congenital curvature of the 
cervical vertebrEe before commencing. 

Indications for Embryotomy. On account of the favourable conditions 
of space in the pelvis in the mare and the anatomical characters of the 
body of the foal — the relatively small width of breast and the long, 
slender neck— division at the curvature of the neck is the first considera- 
tion. It is most important when there is a suspicion of congenital curva- 
ture to ensure protection of the vagina against injury by the stump 
during extraction. Removal of the free fore-limb from the thorax is only 
to be considered when the curvature of the neck cannot be reached for 
the introduction of a saw. As a rule, approach to the cervical curvature 
for the purpose of amputation can be effected by the use of double 
hooks. 

B. Breast-Head Posture (“Head-Breast Position ” or “Head 
Prolapsed between the Fore Limbs”) 

In comparison with lateral displacement, this abnormality is not very 
common in either the cow or the mare. 

Degrees of Displacement 

(a) Vertex Posture: Vertex Presentation (Franek). The head rests 
with the bridge of the nose against the border of the pubis and the 
brow is directed into the pelvic inlet (Fig. 89). In hydrocephalus devia- 
tion of the head at right angles to the horizontal position is a natural 
consequence for mechanical reasons. 

(fc) Nape Posture: Nape Presentation {Harms). The head is displaced 
vcntrally still further or is Ilcxcd against the throat so strongly that not 
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the uterus, can now be dra^sn towards the maternal pelvis into a position 
whereby the usual methods of correction can be performed without 
difficulty. The two ways are: 

(a) The mouth is grasped and the head rotated on its long axis so 



that the hrow becomes direcled first laterally, and then dorsally, 
towards the maternal sacrum. This procedure can be facilitated, 
when the crutch is fixed to the throat, by rotating the former upwards 
at the same time, and thus the head is raised by the fork. For this 
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only the vertex but also part of the nape of the neck is directed towards 
the pelvis (Figs. 90 and 98). Both degrees of deviation occur, especially 
in foals (often with a “clasp-knife” bending of the nape, the lower jaw 
being in contact with the lateral region of the larynx), owing to the great 
mobility of the long, slender head and neck. In the calf, with its plump, 
short, and broad neck and less mobile head, this form of deviation is 
exceptional. 

(e) True Breast-Head Posture. The ventrally flexed neck is situated - 
bepveen the two fore limbs, the jaw being adjacent to the sternum. 
Although all these forms of displacement may originate from “internal 
causes” and from precipitate labour, true breast-head posture is, as a 
rule, due to hasty lay interference — traction on the limbs before the 
complete extension of the neck has occurred. 

The Cow 

Mechanism of Correction 

1. With the Hand Alone. Slight degrees of displacement (vertex and 
nape postures) without impaction of the head between the limbs can, 
after the elimination of str ainin g by epidural anaesthesia, be easily 



Fio, 91. — BreasT'Head Posture. 
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only the vertex but also part of the nape of the neck is directed towards 
the pelvis (Figs. 90 and 98). Both degrees of deviation occur, especially 
in foals (often with a “clasp-knife” bending of the nape, the lower jaw 
being in contact with the lateral region of the larynx), owing to the great 
mobility of the long, slender head and neck. In the calf, with its plump, 
short, and broad neck and less mobile head, this form of deviation is 
exceptional. 

(c) True Breast-Head Posture. The ventrally hexed neck is situated 
between the two fore limbs, the jaw being adjacent to the sternum. 
Although all these forms of displacement may originate from “internal 
causes” and from precipitate labour, true breast-head posture is, as a 
rule, due to hasty lay interference — traction on the limbs before the 
complete extension of the neck has occurred. 

The Cow 

Mechanism of Correction 

1. With the Hand Alone. Slight degrees of displacement (vertex and 
nape postures) without impaction of the head between the limbs can, 
after the elimination of straining by epidural anassthesia, be easily 



Fio. 91 .— Breast'Head Posture. 
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the prongs of the fork is carried along the bridge of the nose and into the 
mouth, while the fork itself lies against the roots of the horns (Figs. 92 
and 93). 

After tightening the snare, tlie head is elevated and also extended by 
forward and upward pressure with the cruteh, and lifting with the fingers 
on the side mouth or under the jaw. By this means reposition is effected 
not in the sagittal but in the oblique plane, under lateral eurvature of 



Fio. 93 . — Vertex Posture— The Action of Antagonistic Forces in Reposition 
OF THE Head. 

The cervical vertebra: are flexed dorsally or laterally during correction of the posture. 

the neck. The stronger the pressure on the one point (vertex), the 
stronger also is the traction on the other (mouth). 

Care is necessary to ensure that the open mouth is guided into the 
pelvis at the appropriate time — that is, after the head has been raised 
sufficiently high by the crutch. 

In cases where the application of the snare to the mouth is prevented 
by lack of space, due to the presence of both fore limbs, one of tlicse 
must be replaced into the uterus {vide infra). 
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tecIiEed as foUows: The hand is introduced along the side of the face 
and the fingers directed around the border of the lower jaw. Whilst the 
fingers serve to raise the jaws, powerful pressure by the thumb as high 
as possible on the forehead serves to repel the head. In this way it is 
possible to extend the occipito-atlantal joint and guide the head into the 
pelvis in a state of extension. The procuring of space in the pelvis and 



Fio, 92,— VtRTOc Posture— C oRRicnoN, using the CRUiai. 

After displacement of one limb into {heiitervt,il is usually easy to introduce the loop of the 
snare into the mouth. The fork of the crutch should lie as high as possible on the 
ocmpul at the lei-el of the honis. 

the elimination of straining arc the principal requirements for successful 
reposition. The use of the mandibular snare is generally unnecessary 
in the cow. 

2. With Kuhn’s Crutch. In cases in which the previous method has 
failed or in pronounced nape presentation, elevation and extension of 
the head can be effected with Kuhn’s crutch- The snare passing between 
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the fetus is not too femly impacted, with the hand alone. Otherwise a 
mandibular snare must also be employed. 

The reduction of the displaced limb is carried out immediately after 
extension of the head, sometimes before the latter has passed the pelvic 
inlet, or it may be delayed until after maximum extension of the neck by 
forcible traction on the head with the aid of eye hooks has been effected 
(Fig. 96). If the second fore limb or firm impaction of the fetus below 
the brim of the pelvis offer obstruction to elevation of the head, the 
former is flexed and displaced as far as possible into the uterus and a 
snare is fixed to the lower jaw. After light and well-controlled traction on 
the snare the head can, as a rule, be raised by slight lateral turm'ng suffi- 
ciently for the hand to be introduced to grasp the brow, if possible by 
inserting the thumb and middle finger into the ocular groove. 

In this procedure the action of double forces is produced as follows: 
Traction on one end of the head (lower jaw) is opposed by equal or 
stronger pressure on the other end (brow and nape) until extension is 
complete. Correction of the displaced limb or limbs, when carried out 
before the head enters the pelvis, is usually effected without much 
difficulty. The method suggested in some textbooks of attaching a trac- 
tion cord to the foot before correcting it, with the object of producing 
rapid reposition after correction of the head, has in the author’s opinion 
no advantage, for several reasons. Firstly, reposition of the head is 
hindered by the pressure of the traction cords lying in the vagina, 
especially when both extremities are displaced and corded; and, 
secondly, the employment of the hand in extending and drawing the 
limb into the pelvis is always necessary. 

d. With the Mother in the Dorsal Position (Fig. 97). Manual reposi- 
tion of the head prolapsed between the fore limbs is impracticable with 
the mother in the recumbent (sterno-abdominal) or standing positions, 
but it can often be easily effected in the dorsal and high pelvic positions. 
The fetus, owing to its weight, falls against the maternal spine (the 
principle of the displaced part lying upwards) and the obstruction due 
to the brim of the pubic bones is eliminated. The head can then be 
more easily guided into the pelvis by the hand alone without the aid of a 
snare on the lower jaw. 

5. With the Fatusin the Dorsal Position. Tliis is the last manipulative 
method before resorting to embryotomy. The method recommended by 
Becker, in which the correction of posture is not attempted until the 
fttlus has been rotated into the dorsal position by means of a rod passed 
between the tied digits protruding from the vulva, cannot always be 
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3. AfUr Displacement of a Fore limb. The correction of cases of 
maximum fiexion of the head towards the breast (Fig. 91) presents great 
difficulty, because the space between the two limbs lying in the pelvis is 
so narrow. In addition, e.xtension of the head in the sagittal plane is 
impossible on account of its being beneath the border of the os pubis. 

Forcible extraction in this form, of malposition is absolutely contra- 
indicated on account of its inevitable failure. 

The following method is often successful in a very short time: To 
obtain sufficient space, one or both limbs are returned into the uterus 



Stogf I. Procuring space by dispUccmcnl of one fore limb. 

as far as possible by flexion at the carpal, elbow and shoulder joints 
(Fig. 94). The head, grasped at the mouth, is then rotated, not in the 
sagittal but in the iranss’crst plane, until the arm is situated approxi- 
mately parallel Viith the direction of the pelvic floor (Fig. 95}. This 
change of position is only practicable when, with simultaneous elevation 
of the face, the whole head is displaced dorsally and to the opposite side, 
above the extended second limb. This can be attained only by lateral 
bending of the neck. V/ith practice and by suitable preparation of the 
mother, outw^ard clev'ation of the bead can be performed, in cases where 
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purpose lateral bending oftho neck is necessary. 
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The Mare 

Mechanism of Correction 

1. Using the Hand alone (the Use of Combined Forces). Only cases 
with a slight degree of vertex presentation are suitable. Extension of the 
neck is effected by grasping the mouth with one hand whilst applying 
counter-pressure against the brow and vertex with the other. 



Fid. 98. — Correction of Nape rRESE.NrAnoN in Foal \vrni the Mandibular 
Snare after Previous Replacement of O.nx Fore Llmb. 

The simuilancous action of antagonistic forces. 


2. With a Mandibular Snare (Fig. 98). Tiiis is indicated in pronounced 
nape presentation, because, owing to the relatively long head acting as 
a lever, one hand .alone is insufficient to operate upon two points simul- 
tancovisly and in opposite directions. After the snare has been firmly 
fixed to the body of the lower jaw, one hand controls the traction cord 
wliilc the other hand applies pressure to the brow and vertex. By traction 
on the mouth, the head and nape arc displaced fonvards and upwards 
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successfully curried out in the calf. Often the limbs project from the 
vulva by the hoofs only, and forcible withdrawal of the roetacarpi (the 
only suitable position for fixing a rotation rod) results in the flexed neck 
with the head becoroing impacted in front of and below the 
Consequently, rotation is difficult to perform and is always associated 
with a danger of rupture of the uterus* 

This disadvantage can be completely eliminated by the use of Cam- 
merer's torsion fork. This is applicable whatever length of the limbs is 
exposed from the vulva, and possesses the great advantage that the 


Fio, 97,— CoftwcTws or Bii£asT'I|£a{> Posturx v^th! ti£e Mcrma is uffi 
Posmos. 

la ca.i« tibcrc the limbi arc a hL^drance Uwy are Eexed and rtplaced ia Ifce uterus- They are 
kf: in ihjs poution until exienvon of the head Im been cfiected, 

fertus, fixed by the fore limbs, is during rotation simultaneously repelled 
from the region of the pelvic inlet, Thb instrument is applied in the same 
way as in a ventral position. 

Indications forEcihryototny, Operative procedures correspond funda* 
mentally to those ia lateral posture of the head. Either the neck is 
severed (in vertex and nape presentations at its junction with the head), 
preferably by the vse of the wirc-saw embry'otome; or, in the true 
breast-head posture, one or both fore limbs arc removed, and then the 
posture of the head is corrected. 
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The Mare 

Medtmiism of Correction 

1. Using the Hand alone (the Use of Combined Forces). Oniy cases 
with a slight degree of vertex presentation are suitable. Extension of the 
neck is effected by grasping the mouth with one hand wbilst applying 
counter-pressure against the brow and vertex with the other. 



Fig. 98. — CoRRtcnoN of Nape Presentation in Foal wthi the Mandibular 
Snare after Previous Replacement of One Fore Limb. 

The simultaneous action of antagonistic forces. 


2. With a Mandibular Snare (Fig. 98). This is indicated in pronounced 
nape presentation, because, owing to the relatively long head acting as 
a lever, one hand alone is insufficient to operate upon two points simul- 
taneously and in opposite directions. After the snare has been firmly 
fixed to the body of the lower jaw, one hand controls the traction cord 
while the other hand applies pressure to the brow and vertex. By traction 
on the mouth, the head and nape ore displaced foirrards and upwards 
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(or laterally) until the angle formed by the axis of the neck and head is 
opened to more than 90 degrees. After this the face usually glides spon- 
taneously into the pelvis, sometimes before the snare has been detached 
from the lower jaw. In the foal the “snout” form of the upper jaw forms 
a suitable position for attaching a snare. 

The traction cord of the snare, with the object of directing and con- 
trolling the force of traction, should be passed over the shoulder of the 
operator and held taut by an assistant. 

3. With Kuhn’s Crutch. The correction of nape presentations is car- 
ried out in the same way as in the cow. Extension of the head at the 
occipito-atlantoid joint in foals, however, requires greater lateral deflec- 
tion of the neek than in the calf, because the spatial conditions towards 
the dorsal vertebras of the mare and the articular mechanism of the 
cervical vertebras of the foal (with its strong ligamentum nucha), render 
upward curvature of the neck in the sagittal plane practically impossible. 
The head therefore enters the pelvis not in the sagittal but in an oblique 
plane. 

4. After Pretlous Replacement of a Fore-Limb. An attempt may 
be made to correct true breast-head presentation in the same manner as 
in the cow by raising the head laterally. Owing to the deep situation of 
the head and the disproportionate length of the limbs the result in the 
mare is not always certain. 

5- With the Fatus in the Dorsal Position. Space for reaching the head 
deeply situated in the uterus may be obtained by rotating the feetus 
from the upper to the lower position, either by means of a rod passed 
between the tied digits or by the use of a torsion fork. When considering 
the force to be exerted in rotation, the more delicate structure of the 
digital bones and the looser connection of the scapula to the thorax in 
foals must be borne in mind. For rotation to be successfully elTected it 
is necessary that the skin of the foetus shall glide smoothly on the uterine 
mucosa, and thus in protracted cases the lost amniotic fluid must be 
substituted and abdominal pressure eliminated by epidural anresthesia. 
During turning the upward movement of the head must be carefully 
controlled. When the head and neck have been extended the feetus is 
rotated back again into the dorsal position before extraction. 

6. With the Mare In the Dorsal Position. In the mare, as in the cow, 
the space required for correction of breast head presentations is more 
readily obtained when the animal is placed in the dorsal position; in 
fact, in some cases effective reposition is impossible without so doing. 
In practice, however, the method is seldom employed, chiefly on account 
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of the danger associated with casting a heavily gravid mare, but also 
on account of the difficulties in effectively restraining the animal in this 
position. Again, there is a danger to the operator and his assistants. 
In all cases in which this position is considered in a mare already recum- 
bent, the limbs must be effectively secured by proper hobbles. The use 
of improvised tackle for this purpose constitutes too great a danger to 
the operator and his assistants. 

Delivery by Forced Traction with the Head Dtspiaced (with or 
without Maiposilion of the Fore Limbs) 

This is only to be considered in the mare when the head, in the nape 
posture, has advanced so far into the pelvis that the foetal ears and occi- 
pital region are situated at the vulva, and, quite obviously, extension of 
the head is impossible. The author’s personal experience confirms the 
observations of Tapken and Lecoq, that even in moderately well- 
developed foals delivery by traction with the head in this faulty posture 
is possible without injuring the genital passage provided that the dimen- 
sions of the maternal pelvis are normal. Even the spontaneous delivery 
of a fully developed foal in this position has been observed. The points 
of action for traction cords are on the fore limbs (if the carpus is flexed 
on the metacarpus) and the neck (the loop is passed between the neck 
and the head, the latter being flexed like a clasp-knife). The foetus in such 
cases is generally dead. 

Indications for EmI)r 3 otomy. The first indication is removal of the 
head by amputation through the neck. The position for section of 
the neck, whether it is to be adjacent to the head or more towards the 
thorax, must be adapted to the requirements of individual cases. The 
wire embryotomc or a wire saw with protective spirals is most suitable. 
The previous removal of a fore limb is seldom necessary. 

C. Dorsal Flexion of the Head 

Dorsal flexion of the head is much more rare in the foal than breast- 
head posture. This is apparently due in part to an anatomical feature, 
the length of the neck, and in part to the weight of the head. Tapken 
docs not mention a case of this kind, whilst Harms, Franck, Albrecht, 
Lindhorst and others regard it as quite exceptional, even in the calf. 

Fig. 99 illustrates the only case that the author has obsened in his 
obstetric clinic. It might perhaps better be described as “lateral breast 
posture with dorsal displacement of the head.” 
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The Cow and Mare 
Mechanism of Correction 
In cases of true dorsal posture of the head the same or similar prin- 
dples apply as in lateral displacement. Correction can never be effected 



by rotation in the sagittal plane, but only in the transverse plane after 
lateral rotation. 

Indications for Embryotomy are aUo the same as for lateral posture of 
the head- 



CHAPTER 17 


DISPLACEMENTS OF THE FORE LIMBS 
A. Carpal Flexion Posture 

This may be unilateral or bilateral, and forms, especially in heifers, a 
serious obstruction to delivery. When the flexed limb, together with the 
head, is impacted in the pelvis, the term “engaged carpal flexion” is 
employed, and when the flexed limb is relatively movable in front of the 
pelvic inlet it is described as “disengaged carpal flexion.” 

The Cow 

Mechanism of Correction 

The main object of interference is to extend the limbs,. because 
delivery of a full-term foetus in this posture by forced traction can rarely 
be effected without injury to the genital passage. 

Disengaged Carpal Flexion (Unilateral or Bilateral) 

1. Using the Hand Alone (Fig. 100). The hand corresponding to the 
side of the displaced limb is introduced between the vaginal wall and 
the limb. After raising the flexed carpus against the side of the fcelal 
neck, the metacarpus is grasped on its outer aspect just above the fetioefc 
joint. The limb is then lifted upwards by flexing the joints, especially the 
elbow and shoulder, to a maximum. 

Tlie position in which correction of the displaced limb is effected is 
thus in the uterus in front of the pelvis, for here suflicient space is avail- 
able and the operation becomes simple. The main object in reposition, 
therefore, is to obtain complete flexion of all the joints to a degree that 
enables the fetioefc joint to be raised over the border of the pubic bones. 
This is followed by extension of the metacarpus in the sagittal plane, 
the knee joint acting as the point of rotation. 

2. Using the Hand and a Foot Snare acting as Antagonistic Forces. 
Sec p. 189. 

3. Extraction nidi the Shoulder Joint Flexed. If the limb for some 
reason cannot be completely extended, an attempt should be made, 
before resorting to embryotomy, to extend the carpus fonrards into the 

ter 
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The Cow and Mare 
Mechanism of Correction 

In cases of true dorsal posture of the head the same or siniiiar prin- 
ciples apply as in lateral displacement. Correction can never be effected 



by rotation in the sagittal plane, but only in the transverse plane after 
lateral rotation. 

Indications for Embiy otomy arc also the same as for lateral posture of 
the head. 



CHAPTER 17 

DISPLACEMENTS OF THE FORE LIMBS 
A. Carpal Flexion Posture 

This may be unilateral or bilateral, and forms, especially in heifers, a 
serious obstruction to delivery. When the flexed limb, together with the 
head, is impacted in the pelvis, the term "engaged carpal flexion” is 
employed, and when the flexed limb is relatively movable in front of the 
pelvic inlet it is described as “disengaged carpal flexion.” 

The Cow 

Mechanism of Correction 

The main object of interference is to extend the limbs, , because 
delivery of a full-term foitus in this posture by forced traction can rarely 
be effected without injury to the genital passage. 

Disengaged Carpal Flexion (Unilateral or Bilateral) 

1. Using the Hand Alone (Fig. 100). The hand corresponding to the 
side of the displaced limb is introduced between the vaginal wall and 
the limb. After raising the flexed carpus against the side of the foetal 
neck, the metacarpus is grasped on its outer aspect just above the fetlock 
joint. The limb is then lifted upwards by flexing the joints, especially the 
elbow and shoulder, to a maximum. 

The position in which correction of the displaced limb is effected is 
thus in the uterus in front of the pelvis, for here suflicient space is avail- 
able and the operation becomes simple. The main object in reposition, 
therefore, is to obtain complete flexion of all the joints to a degree that 
enables the fetlock joint to be raised over the border of the pubic bones. 
Tliis is followed by extension of the metacarpus in the sagittal plane, 
the knee joint acting as the point of rotation. 

Z Using the Hand and a Foot Snare acting as Antagonistic Forces. 
Sec p. 189. 

3. Extraction with the Shoulder Joint Flexed. If the limb for some 
reason cannot be completely extended, an attempt should be made, 
before resorting to embry otomy, to extend the carpus fonsards into the 
IE7 
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uterus with the shoulder joint flexed to a maximum, on one or both 
sides, and subsequent delivery by forced traction. The prospects of suc- 
cessful delivery in this position are more favourable than in carpal 
flexion posture. Needless to say, success is more likely to be achieved in 
unilateral cases. 



Fic. 100. — CoRRicno'* Of Carpal Fldqov Poctvrl. 

After forable d l^I a cg nxnt of the Hexed limb in ihe cranlo-dorsal direction, the digit can be 
raised over the pubic border into the pelvis without hindrance. The cuiiect method of 
reposition. 

Engaged (Impacted) Carpal Flexion (Uoilaleral or Bilateral) 

The procedure adopted will depend, to a great degree, upon the 
extent to which the flexed knee and shoulder have entered the pelvis. 

When it is obviously impossible, consequent upon the degree of 
Impaction, to correct the malposition, allempls to do so arc not only a 
waste of energy but may be dangerous. They only delay delivery. The 
condition may be dealt with as follows; 

1* By Forced Traction in the Ijigaged Posture. If the feetus has already 
entered the pehis so far that the chief obstacle appears to be ovCTConae, 
delivery may be effected b>' careful traction on the bead alone, or, when 
the condition is unilateral only, on the extended limb in addition. Before 
commencing traction, howcv'cr, an attempt must be made to extend the 
shoulder and elbow’, otherwise the humerus lies almost perpendicularly 
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in front of the pelvis. This is effected by applying strong pressure with 
the hand on the shoulder joint in the upward direction, at the same time 
slowly drawing the elbow over the pubic border by means of traction on 
a snare attached to the forearm (not on the metacarpus). 

That delivery of the fcetus with one or both carpi flexed can be effected 
without injury to the genital passage cannot be guaranteed. Injury may 
have already occurred before the assistance of the veterinarian is sought, 
and unfortunately it is impossible to prove this after delivery. 









Fra. 101 . — Correction of Enoaceu, Unilateral Carpal Flexion Posture ov 
HIE Actios of Opposino Forces (Hasp and Foot Snare). 

In favourable cases the flexed carpal joint can be displaced in front of the pelvic inlet. 

2. After Correction of tlic Abnormal Posture by the Use of the Hand 
and a Foot Snare acting as Antagonistic Forces (Fig. lOI). This can only 
be successfully executed when the digit of the flexed limb lies in front of 
the pubic border. The extent to which the nc.xcd carpus has entered the 
pelvis will indicate this. As a rule the hand alone is insuHlcicnt to apply 
the force necessary' for correction, as there is insufficient space to grasp 
the metacarpus, and the hoof tends constantly to catch against the pelvic 
brim. 

Extension can only l>c effected when, by pressure with the hand on the 
knee, the Hmb, forced upxvards tow'ards the shoulder and the thorax, 
is displ.Tced from the pelvic inlet. Reposition is completed by traction 
on a foot snare attached cither to the hoof or in the fetlock flexure. It h 
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best that the operator himself applies these antagonistic forces by work- 
ing simultaneously with both hands, one acting in the vagina on the 
knee, and the other outside the vulva on the traction cord. By this means 
force is better regulated and controlled than when an assistant holds the 
cord. 

3. After Correction of the Abnormal Posture, using the Crutch 
(Crutch Snare) and the Hand as Opposing Forces (Figs. 102 and 103). 
Before introducing the crutch into the vagina the loop is completed by 
threading the free end of the cord through the second “eye” of the fork. 
The loop, about the length of the metacarpus, is passed into the vagina 
on the lateral aspect of the limb and insinuated into the intcrdigital 
cleft. By tensing the cord the crutch is drawn forward and its fork is 
applied to the upper end of the metacarpus just below the knee. 

Difficulty in applying the crutch snare due to lack of space may neces- 
sitate epidural anesthesia. By ventral leverage on the handle of the 
crutch, the posterior border of the pelvic floor acting as the fulcrum, the 
knee is carefully displaced upwards and forwards towards the maternal 
vertebral column. When, by this means, the carpus has been so displaced 
that the long axis of the metacarpus forms an angle with the pelvic floor 
of 60-70 degrees, the foot can be guided into the pelvis by the hand 
without difficulty. To prevent brubing of the vaginal mucosa by the 
handle of the crutch during leverage, a piece of cloth folded several 
times is interposed between it and the ischium. 

The tension on the snare passing from the fork to the interdigilal cleft 
ensures that the crutch maintains a safe hold just below the knee, and at 
the same time it senes to draw the digit upwards towards the pelvis, as 
displacement of the carpus upwards and fonvards proceeds. In addition, 
it acts as a second force in displacing the carpal joint upwards. Again, 
tension on the snare causes maximum flexion of the fetlock joint, and 
this greatly fecilitates drawing the digit over the pelvic brim. 

In cases in which impaction of the fetus in the pelvis prevents the 
application of the interdigital snare, reposition may be attempted using 
Kuhn’s crutch in another manner (Figs. KM, 105). 

The free end of the crutch cord b passed through the carpal flexure 
from its mesial to its lateral aspect, and then drawu out of the vulva 
again. The loop is completed by threading the free end of the cord 
through the second eye of the fork and the crutch advanced to a point 
immediately beneath the knee. The snare b then tightened forcibly and 
the cord secured to the crutch handle. By this means the fork b securely 
fixed. Again using the crutch as a lever, the knee may be forced along- 






192 VETERINARY OBSTETRICS 


side the neck upwards towards the maternal sacrum. Bruising of the 
vaginal mucosa is again prevented by interposing a folded cloth between 
it and the crutch handle. 



^ While the knee is kept at marimal upward displacement by con- 
tinuous pressure on the crutch, the second hand draws the digit, with 
the fetlock strongly flexed, into the pelvis. 

As the operation above described is generally rendered most difficult 
in consequence primarily of the absence of space in the pelvis and 
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secondly on account of the fact that the mother reacts by powerful 
straining at every change in the position of the foetal limbs and trunk, 
epidural anaisChesia becomes almost indispensable. 



Indications for Embryotomy. Embryotomy is relatively simple. It 
generally comprises division of the limb or limbs at the flexed knee. 
Any of the modern embryotomy instruments may be used : the wire saw, 
the tubular or spiral-guarded wire cmbryotome, the chain saw, or the 
disarticulation knife. For introducing the saw a Lindhorst’s guide-ring 
is advised. Having divided the limb, it is fixed for subsequent traction 
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by a snare. On the other hand, it may be decided, after replacing the 
tiered limb in the ntcros, to sever it between the scapula and thorax 
(p. 297). 

The Mare 

In the marc in cases of unilateral or bilateral disengaged carpal 
flexion posture there is generally suflicient space for correction, despite 
the length of the fetal limbs, especially when epidural anasthesia is 
adopted. 

Reposition is effected as follows; 

1. With the Hand Alone. Correction is performed in fundamentally 
the same manner as in the cow. 

2, With the Hand and a Foot Snare. In cases in which there is excep- 
tionally powerful straining or in which the fetus is abnormally large, the 
use of a foot snare is indispensable. The snare is fixed at the fetlock, 
either by passing the loop over the end of the digit or by making the 
loop around the metacarpus and then sliding it down the limb. Whilst 
one hand applies pressure to the knee in the upward and forward 
direction until maximal flexion of the carpus, elbow and shoulder is 
obtained, the other, by gentle traction on the cord, guides the foot 
into the pelvis. Caution is necessary on account of the fetlock being 
extended. 

If difficulty is experienced in passing the snare down the metacarpus to 
the fetlock, it may be facilitated as follows: After making the loop 
around the proximal end of the metacarpus, the knee is displaced up- 
wards as far as possible. If simultaneous traction is applied to the cord, 
the snare tends to slide down the metacarpal bone, the latter being 
drawn at first into the perpendicular position and then obliquely back- 
wards towards the pelvic brim. From this point the digit can be guided 
by hand into the pelvis with the fetlock flexed. 

Finally, it may be decided to deliver the foal without correction of the 
carpal flexion. In this case, as was described in the calf, one or both 
limbs may be forced into the uterus under the fetal abdomen with the 
shoulder strongly flexed. 

In engaged (impacted) carpal flexion posture in the foal one of the 
following methods may be adopted, according to the requirements of 
the individual case. 

1. Extension of the Limb with the Hand Only. This is only possible 
when conditions as regards space are exceptionally good, such as a 
small fetus and a roomy pelvis. 
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2. Extraction without Correction of the Faulty Posture. Delivery by 
forced traction on the head and available parts of the fore limbs is the 
method to be preferred when the flexed knee (or knees) has already 
navigated the greater part of the pelvis. The tendency to obstruction is 
reduced by extending the shoulder joint. Strong pressure is applied to 
the shoulder whilst traction is exerted upon the flexed knee. 

3. Retropulsion of the Flexed Carpal Joint. This is only a preliminary 
procedure to delivery by forced traction in the shoulder flexion posture, 
which is carried out by the method already described. 

Indications for Embryotomy are the same as those applying in the cow. 

B. Shoulder Flexion Posture 

In this condition the head is extended and lies in the pelvis. One or 
both fore limbs are sharply flexed at the shoulder which is adjacent to 
the pelvic brim, whilst the remainder of the limb lies in the uterus in a 
state of extension under the fetal abdomen. 

The Cow 

Unilateral Shoulder Flexion ^ 

The possibility of delivering a living, unmutilated fetus is greater 
.when the condition is unilateral only. Correction of the malposture 
may be performed as follows: 



Fio. 106.— 0>RREcrjos of SnoinotR FiraoN Posture. 

Provided conditions arc favourable — the foetus Is not too large and there Is adequate space 

extension of the fore limb lying in the shoulder flexion posture can be effected with the 
hand alone. 
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1 . By Extcmion of tlicLimb flilli llic Hand Only. Tlic conditions essen- 
tial for success, ssithout applying antagonistic forces, arc an early ease, 
no impaction of the fmtus, a small head, and whenever possible the 
elimination of straining by epidural anatsthcsia. 
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The affected limb is gripped about the radius from the outer side 
(Fig. 106) and, by traction, drawn upwards towards the pelvis, into a 
state of carpal flexion. The latter is then overcome according to the 
methods described on p. 187. 

2. By the Application of Opposing Forces — a Crutch (or Hand) and a 
Traction Cord (Figs. 107 and 108). With the aid of a snare introducer the 
cord is passed between the foetal elbow and trunk, and the loop com- 
pleted. With the fingers the snare is pushed down the limb, over the 



knee, to the upper end of the metacarpus, where it is seeured. By pres- 
sure on the shoulder joint, cither by hand or with the crutch, the fotlus 
is repelled into the uterus and held in that position. At the same time 
the assistant slowly pulls on the cord and so flexes the carpus, which 
approaches the pelvic brim in a state of cafpal-nc.xion posture. Tlic 
hand (or the crutch) may now> be slipped down the humerus into the 
elbow flexure or it may remain where it is. Further correction is carried 
out according to the methods described on p. 189. 

3. By Extension of the IJmb, using Kuhn’s Crutch-Snare. Tliis method 
is described on p. 202, w hen dealing with the correction of this posture 
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in the foal. The application of the instrument is the same in the calf. 
It is illustrated by Figs. 109, 110 and 111. The method is specially 
applicable in the cow when the presence of the fcctal head in the pelvis 



Fio. 109.'-CoRR£cnoN OF Shoulder Flexion Posture, using a Traction Cord and a Crutch as Opposino Forces. 
The method of passing the snare from the elbow to below the knee. 
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prevents the arm being introduced far enough to grasp the limb. In 
order to prevent the snare slipping during traction, either over the knee 



and up the radius or down the metacarpus, it must always be ensured 
that the fork lies on the outer aspect of the knee and that the snare is 
securely fixed immediately below the joint (Fig. 111). 
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4, Deliverj' of the Fcetiis by Forced TractJoti with the Umb in the 
Shoulder-Flexion Posture. When the pelvis is sufficiently roomy and the 
fcEtus is imt too large or the shoulder girdle strongly developed^ forcible. 
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but not excessive, traction may be employed to effect delivery. It is 
important that there shall be successive and not simultaneous entry of 
the two shoulders into the pelvis. This may be brought about either by 
applying strong traction to the normally extended limb while the 
shoulder of the abnormal limb is repelled by a crutch, or by slow but 
forcible traction on the head, using blunt eye hooks (not a head snare), 
in the lateral direction towards the extended limb, the latter being held 
baek in the vagina. In the second method it is the shoulder on the 
abnormal side which enters the pelvis first. 

It is only after the shoulder and elbow joints of the abnormally placed 
limb have entered the pelvis that strong traction should be made on all 
parts. 

Bilateral Shoulder jplexion. 

Delivery may be effected as follows; 

1. By Extension of One or Both Limbs, according to the rules laid 
down on p. 195. 

2. By Forced Traction in the Faulty Position. If the fcctus is living, the 
point of action for traction is theorbital groove, using eye hooks. Passage 
of the shoulders through the pelvis is faciUtated by alternating the direc- 
tion of traction to the right and left and also by the plentiful infusion of 
linseed mucilage. This method, however, is not recommended, especially 
when the foetus is living, because the excessive force which has to be 
exerted on the vertebral column generally causes its death. In addition, 
the mechanical conditions for delivery of the thorax are unfavourable, 
as it is impossible to ensure the successive and not simultaneous entry 
of the shoulders into the pelvis. The method, however, may be tried in 
an impacted case in which both shoulders have already entered the 
pelvis deeply, although a careful examination is necessary to ensure that 
this is the case. 

Indications for Embrjofomy: Unilateral Cases. The object of opera- 
tion is separation of the affected limb at the thorax. The subcutaneous 
or the percutaneous method may be considered (see p. 297). The sub- 
cutaneous method, whilst slower, is generally more easy to perform. 
Removal of the normal (extended) limb is only necessary in special cases. 

Bilateral Cases. As a rule it is sufficient to remove one limb only. If 
■ the head offers a serious obstacle to removal of the limb, it may be 
previously amputated. The employment of the rhachiophore or the 
vakufakt for the removal of the head is carried out in the same manner 
as in normal anterior presentation (pp. 303, 304). 
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Tire Mare 

The more roomy pelvis of the mare and the greater length of the head 
and neck of the foal render the correction of shoulder-flexion posture 
more favourable than in the cow. Delivery may be brought about either 
by correcting the abnormal posture on one or both sides or by forced 
traction in the faulty posture. 

Mechanism of Correction 

1. By the Hand Alone. The operation is the same as that described for 
the cow, but the greater length of the head and neck of the foa! makes the 
Umb much more difficult to grasp. 

2. Using a Foot-Snare. As in the calf, the object is to fix the snare 
beneath the knee, but the latter joint is so deeply situated in the uterus 
that the application of the snare using the hand alone, is difScuU or even 
impossible. 

3. With Kuhn’s Cnttch-Snare. This is the method to be preferred for 
the correction of shoulder-flexion posture in the foal. With the aid of a 
snare introducer the free end of the cord is passed between the humerus 
and the thorax from above-below, and drawn out of the vagina. The 
loop is completed by threading the end through the second eye of the 
fork. The crutch is then introduced and directed past the shoulder and 
elbow joints, along the lateral aspect of the radius and carpus, until the 
fork is adjacent to the outer aspect of the proximal end of the meta- 
carpus. Continuous light traction on the snare-cord facilitates this. 

Care must be taken that the fork of the crutch is not advanced 
beyond the proximal end of the metacarpus, for should it be attached 
to the middle or distal thirds of this bone the application of traction, 
instrad of flexing the elbow joint and directing the carpus towards the 
pelvis, will act mainly on the carpus, flexing it dorsally but leaving the 
elbow unaltered, (Reference to Figs. 109 and 110 will serve to illustrate 
cl^riy this point.) The snare, passing around the limb to the fork, 
glides forward with the crutch until it is just below the knee. It thus 
acts firstly as a guide to the instrument and secondly, to secure it. 
When the operator is satisfied that the snare has passed as far as this 
point, he tightens it forcibly with the object of securing the fork lying 
directly on the lateral aspect of the joint (Fig. 1 10), and raaintains ten- 
sion on the cord with his hand. 

When manual traction is now exerted on the crutch handle the elbow 
and carpus become flexed and the posture becomes one of carpal flexion. 
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The degree of traction required is not great. If the fork, still lying on the 
outer aspect of the carpus, is then rotated through an angle of 90 degrees, 
laterally and ventrally and slightly withdrawn, it occupies the position 
appropriate for the correction of carpal-flexion posture (Fig. 104). An 
important feature of the final straightening of the limb is the almost 
automatic flexing of the digit at the fetlock as the shoulder and elbow 
are levered upwards. 

Forced Traction in the Faulty Posture. This method may be considered 
when attempts at correction have failed. It is relatively more likely to be 
successful in the mare than in the cow. The mare’s pelvis should be 
raised suEBciently and the foetal skin well lubricated. Even in the mare 
it is improbable that a full-term foetus will be delivered alive owing to the 
danger of injury to the vertebral column or spinal cord during extraction. 

Indications for Embryotomy. The same principles apply as in the calf. 
In bUateral cases one of the abnormally situated fore limbs is removed 
percutaneously, separating the scapula from the thorax, and the 
foetus delivered by traction without attempting to correct the other fore 
limb. If the condition is unilateral only, the normal limb is removed 
subcutaneously or percutaneously and the fcetus again delivered without 
correction of the other limb. The use of the rhachiophore or vakufakt is 
not generally necessary in foals.- 

C. Shoulder-Elbow Flexion Posture 
Diagnostic Indications 

The face is protruding from the vulva and the fore digits, lying under 
the jaw, arejust visible. The shoulder joint lies in front of the elbow. The 
former has entered the pelvis, whilst the latter is impacted at the pelvic 
brim. The condition is generally bilateral. In physiological delivery the 
fore limbs enter the pelvic canal in an oblique plane with all joints 
extended to a maximum, with the result that the digits precede the nose. 
The latter lies about the middle of the metacarpus. When the normal 
mechanism is disturbed, such as premature traction on the head in lay 
interference or an atonic condition of the uterus, natural adaptation 
cannot take place and shoulder-elbow flexion posture results. The ab- 
normality is, however, comparatively rare both in the mare and cow. 

Correction in the Cow and Mare 

The essential point is to overcome the impaction of the elbows at the 
pclvie brim. This is eflcctcd by slight retropulsion of the fret us. either with 
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Tm Mare 

The more roomy pelvis of the mare and the greater length of the head 
and neck of the foal render the correction of shoulder-flexion posture 
more favourable than in the cow. Delivery may be brought about cither 
by correcting the abnormal posture on one or both sides or by forced 
traction in the faulty posture. 

Mechanism of Correction 

1 , By the Hand Alone. The operation is the same as that described for 
the cow, but the greater length of the head and neck of the foal makes the 
limb much more diflicult to grasp. 

2, Using a Foot-Snare. As in the calf, the object is to fix the snare 
beneath the knee, but the latter joint is so deeply situated in the uterus 
that the application of the snare using the hand alone, is difficult or even 
impossible, 

3, With Kuhn’s Crutch-Snare. This is the method to be preferred for 
the correction of shoulder-flexion posture in the foal. With the aid of a 
snare introducer the free end of the cord is passed between the humerus 
and the thorax from above-below, and drawn out of the vagina. The 
loop is completed by threading the end through the second ej'e of the 
fork. The crutch is then introduced and directed past the shoulder and 
elbow joints, along the lateral aspect of the radius and carpus, until the 
fork is adjacent to the outer aspect of the proximal end of the meta- 
carpus. Continuous light traction on the snare-cord facilitates this. 

Care must be taken that the fork of the crutch is not advanced 
beyond the proximal end of the metacarpus, for should it be attached 
to the middle or distal thirds of this bone the application of traction, 
instrad of flexing the elbow joint and directing the carpus towards the 
pe VIS, will act mainly on the carpus, flexing it dorsally but leaving the 
e bow unaltered. (Reference to Figs. 109 and 110 will serve to illustrate 
clrarly (his point.) The snare, passing around the limb to the fork, 
glides fonvard with the crutch until it is just below the knee. It thus 
^ ^ instrument and secondly, to secure it. 

When the operator is satisfied that the snare has passed as far as this 
point, he tightens it forcibly xvith the object of securing the fork lying 
directly on the lateral aspect of the joint (Fig. 110), and maintains ten- 
sion on the cord with his hand. 

"When manual traction is now exerted on the crutch handle the elbow 
and carpus become flexed and the posture becomes one of carpal flexion. 
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assistance is forthcoming there is a danger that the digits may become 
impacted in the dorsal vault of the vagina, possibly rupturing it and even 
penetrating the rectum. 

Mechanism of Correction 

This, as a rule, is more easily effected in the mare than in the cow, on 
account of spacial conditions being more favourable, provided, of 
course, that the vaginal wall has not already been ruptured. Both 
extremities must be forced into a position lateral to the nape and kept 



Fro. 112 .— Foot-Nafe Postvre (Bilateral). 

The special danger or this posture, whether unilateral or bilateral, is that the digit, being 
forced against the vaginal roof during straining, causes a cup-shaped depression, 
which, unless quicUy relieved, may result in rupture and penetration. 

there. This is effected by attaching a snare to each fetlock and exerting 
strong traction downwards and outwards. Two assistants are required. 
In order to obtain the necessary space for the correction of the position 
of the limbs, the head must be repelled and at the same time raised by 
the hand until the limbs are in the extended posture beneath the head 
(Fig. 113). If the digits have perforated the vagina and possibly the 
rectum, an attempt should still, as a rule, be made to effect dclivcrj-, 
but it is necessaiy to withdraw the digits from the rupture before cor- 
recting the posture. Tliis is greatly facilitated by overcoming straining 
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the hand pressed against the face or by pressure by a hand or crutch 
against the shoulder joini, and the application of traction on the limbs 
one after the other. If a crutch is used, a safe ‘‘ foothold ” can be obtained 
bet\\een the shoulder and the chcsl. 

Embo’otomy is seldom required, but it may be necessary in the case 
of an exceptionally large feetus. It is performed in accordance with the 
principles outlined on p. 149. 

D. Foot-Nape Posture 

This comprises displacement of one or both fore limbs upwards, 
until they lie on top of the extended head in the va^na. 

The Cow 

Owing to the relatively short limbs and the pow erful muscular attach- 
ment of the scapula to the thorax, this form of malposition is rare, and 
when it does occur is generally unilaicraL There h always associated with 
it considerable danger of rupture of the vaginal roof. 

Afeclumism of Correction and Delivery 
It is absolutely essential that the faulty posture shall be corrected 
before applying traction. The displaced fetlock is grasped and forced 
outw ards and dow nwards, whilst the other hand, placed under the jaw\ 
lifts and at the same time repels the head until it lies in the dorsal section 
of the pelvic cavity or in front of the pelvic inlet. 

Extraction in the faulty posture can only be effected in very excep- 
tional cases, and even then excessive force must be avoided. 

Indications for Embryotomy. Remarks based on experiences in the 
cow are inadequate for generalization. Operative measures must be 
adapted to individual cases, having regard to considerations of space 
and the position of the limbs. 


The Marb 

The length of the limb and the loose connection of the scapula on the 
one hand, and the forceful straining of the mother on the other, often 
lead fo a delay in accommodation, with the result that the head does not 
enter the pelvis until the extension of the limbs has taken place, and the 
digits have advanced to a certain extent towards the roof of the pelvis. 
As a rule both limbs are involved, and they may even be crossed over 
the nape of the neck, as in Fig. 112. Unless timely and w’ell-di reeled 
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assistance is forthcoming there is a danger that the digits may become 
impacted in the dorsal vault of the vagina, possibly rupturing it and even 
penetrating the rectum. 


Mechanism of Correction 

This, as a rule, is more easily effected in. the mare than, in the cow, on 
account of spacial conditions being more favourable, providecJ, of 
course, that the vaginal wall has not already been ruptured. Both 
extremities must be forced into a position lateral to the nape and kept 



Fia. 112 . — ^Foot-Nape Posture (Bilateral). 

The special danger of this posture, whether unilateral or bilateral, is that the digit, being 
forced against the vaginal roof during straining, causes a cup*shaped depression, 
which, unless quickly rtliotd, may result in rupture and pcncliation. 

there. This is effected by attaching a snare to each fetlock and exerting 
strong traction downwards and outwards. Two assistants are required. 
In order to obtain the necessary space for the correction of the position 
of the limbs, the head must be repelled and at the same time raised by 
the hand until the limbs are in the extended posture beneath the head 
(Fig. 113). If the digits have perforated the vagina and possibly the 
tectum, an attempt should still, as a rule, be made to ciTect delivery, 
but it is necessary to withdraw the digits from the rupture before cor- 
recting the posture. This is greatly facilitated by overcoming straining 
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by the employment of epidural anarsthesia and also by copious infusion 

of linseed mucilage. 

Indications for Embryotomy. In the marc also the individual case 
must be carefully considered and the most appropriate interference 
performed. If the head presents a serious obstacle to correction of the 
limbs, it should be amputated (p. 274). When the application of the wire 
saw to the neck is impossible and the shoulder blade of one limb is more 
easily reached, the latter should be removed percutaneously (p. 280), 
after which correction of the second limb and delivery of the fetus can 
be completed. In cases in which the vagina is ruptured, amputation of 



Tta. U3. — ConRicnos of BtLAitRAL Foot-Nape Posture. 

While the operator presses the head against the pelvic roof two aasfstantj eirert ventro- 
lateral traction on the limbs. 

the involved limb at the shoulder, and not through the radius or meta- 
carpus, should be attempted, otherwise the stump may constitute a 
dangerous obstacle during delivery. If, however, amputation at the 
carpal joint with a wire saw can be efTecled, this consideration does not 
hold, as a snare can be applied immediately above it. 

When, in a case of rupture of the vagina and rectum, the ftetus is so 
far advanced in the pelvis that the embryotome cannot be applied, the 
maternal perineum should be incised rather than subjecting it to tearing 
by forcible traction on the foetus. The wound is subsequently sutured 
after delivery. 


CHAPTER 18 


DISPLACEMENTS OF THE HIND LIMBS IN POSTERIOR, 
DORSAL PRESENTATION 

General Considerations 

Owing to the smaller percentage of cases of posterior presentation than 
anterior, in both the cow and the mare, the number of faulty hind- 
limb postures is correspondingly less. When, however, they occur and 
the case is protracted, the conditions for correction are often less favour- 
able than in anterior presentation, because extension of a hind limb, 
owing to its length, requires considerably more space. This is especially 
the case in the mare. 

A. Hock-Flexion Posture (Unilateral or Bilateral) 

The ftstus is presented with one or both flexed tarsal joints at the 
pelvic inlet. In protracted cases in which the hock has become impacted 
more or less deeply in the pelvis, the term “engaged hock-flexion 
posture” is applied, and in recent cases in which it lies more or less 
freely in front of or below the os pubis, “ disengaged hock-flexion 
posture.” An insufficient number of observations has been made to 
state positively the relative frequency of unilateral as compared with 
bilateral cases, but the author’s experience has been that bilateral dis- 
placement is the more common both in the cow and in the mare. 

The Cow 

Methods of Correction 

Any attempt to deliver by forced traction a normally developed, full- 
term calf presented in either unilateral or bilateral hock-flexion posture, 
can only be described as unscientific. The only points for the application 
of traction are the flexure of the hock or the distal end of the tibia. By 
applying traction here the angles formed by the flexed hip and stifle 
joints become opened. This is automatically accompanied by opening 
of the angle of the hock joint, and the stronger the traction applied the 
more forcibly is the tuberosity of the os calcis jammed against the pelvic 
roof, possibly resulting in impaction of the digit in the pelvis. The condi- 
tions necessary to effect delivery are. therefore, (1) complete extension 
207 
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of the limb or limbs, or (2) maximal flexion of the hip, the remaining 
joints being extended, and subsequent delivery by forced traction (breech 
presentation). Correction of this posture is usually easier in the cow 
than in the mare, becanse in the former, on account of the limb bones 
being shorter, the digit can be more readily reached with the hand. 

1. Using the Hand Alone, The limb is grasped by the metatarsus, and 
by exerting maximal displacement of the hock in the fonrard and up- 
ward direction, sufficient space is acquired to draw the digit into the 
pelvis. It is advisable to employ the hand corresponding to the side of 
the displaced limb, and in each case working from the outside towards 
the mid-line, and not the reverse. The method can only succeed when, 
firstly, it is possible to introduce the hand sufficiently far to grasp the 
distal end of the metatarsus; and, secondly, the operator possesses 
suflicient strength to perform the threefold operation of raising the foot, 
displacing the limb with all joints flexed, and drawing the digit over the 
pelvic brim almost simultaneously. As a rule it is only possible in recent 
disengaged cases in which there is ample mobility of the fetus, and not 
in protracted cases in which the hocks are impacted. The operation is 
greatly facilitated, and sometimes is only possible, by the adoption of 
epidural antesthesia, and in such there should be no delay in its applica- 
tion. By its use the operator is able to change the position of his hand 
without losing the degree of correction he has already attained, due to 
forceful straining. 

2. Using the Hand and Foof-Snarc combined as Opposing Forces 
(Figs, 1 W and 1 1 5), Johnk recommends a f not snare with an inlerdigital 
loop, applied either from below over the hoof or from above the fetlock 
and downwards. By traction on the cord the fetlock and pastern joints 
become flexed to a maximum and the digit drawn towards the pelvic 
brim. By repelling the hock upwards and fonvards by pressure with the 
band, traction on the cord serves to draw (he hoof into the pelvis. It will 
thus be seen that the axis of rotation lies in the hock joint, and the radius 
is represented by the length of the metatarsus without the phalanges. 

This method can only be successful in cases in which there is ample 
space in front of the pelvis and in which the hock joint is freely movable. 
■When the joint is engaged in the pelvis Johnk’s snare alone does not 
function, because (he digit is fixed in front of and below the pubic brim 
and the length of the metatarsus necessitates considerably more space 
for its correction than is available in the pelvic cavity. In this case cor- 
rection of the posture can only be brought about by grasping the fetlock 
joint and pressing it upwards and forwards as far as possible away from 
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the pelvic inlet, while the digit, through the medium of the foot snare, is 
guided into the pelvis with the other hand. In this way the space 
required for rotation is obtained in front of the pelvic inlet. The point 
of rotation in this case is about the centre of the metacarpus, so that the 
radius of rotation is reduced to a minimum for the space available. 

3. Using (he Crutch and a Hand as Opposing Forces. See p. 213 and 
Figs. llSand 1 19, deahng with the correction ofthis posture in the foal. 

4, Using (he Crutch Alone (Rgs, 1 16 and 117). The snare is completed 
by passing the free end of the cord through the second eye of the fork. 
A loop about the same length as the metatarsus is carried into the uterus 
and inserted in the interdigital cleft of the limb to be corrected, while the 
fork is placed against the plantar aspect of the os calcis with the prongs 
directed forward and upward. Before commencing the operation of 
reposition the operator must ensure that the anterior branch of the 
interdigital loop passes over the middle of (he anterior aspect of the 
fietted fetlock joint, and not to one side, otherwise the loop may slip 
upwards and off the digit during traction. 

The operation of correction is now commenced. By exerting gradually 
increasing pressure on the os calcis in the direction of the foetal rump, at 
the same time maintaining tension on the interdigital cord, the hock 
joint becomes at first flexed to a maximum, and afterwards progressively 
extended, with the movement of the digit towards the pelvis. Thus by 
simple forcible pressure with the crutch against the hock, the distal end 
of the limb undergoes the required rotation in the sagittal plane, so to 
speak, automatically. Not until the last stage, when the flexed digit lies 
directly in front of the pubic border, is the hand used to guide it into the 
pelvic canal. 

The process of movement in the hind limb described above can be 
explained quite clearly on mechanical principles. The limb from the 
point of the os calcis to the digit represents an unequal armed lever with 
its fulcrum at the tibio-tarsal articulation, the short arm being repre- 
sented by the tuberosity of the os calcis and the long arm by the meta- 
tarsus. Through the medium of the lendo Achillis the short arm of the 
lever is connected with the skeletal parts lying towards the rump. Every 
change of position of the hock joint in the direction of the ischial tubero- 
sity of the foetus fi.e. forwards and upwards) brings about an action of 
extension of the hip and stifle, although only to a slight degree, and 
therefore a shortening of the tendo Achilhs. The result becomes a slight 
opening of the angle of the hock joint, together with a rotation into the 
perpendicular position of the metatarsus and digit. When the pressure. 




Fw. IJ6.— CoRRCcnoN of Hock-Fusooh Posture, vsisa the CRuraNSNARE. 
Stage /.—Oppostog focw: Pressure the crotch on the hock joint and traction on 
the by the interdigital snare. 
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however, acts not immcduncK ■■>0 the libio-larsal articuhiliop 
slightly above it, the cxcurvu-n . i ihc long arm of the lever— that is. 
extremity end— occurs in the ■■rroviie direction and therefore Iowa 
the pelvis. Finally, when force iv exerted on the long arm of the ^ 
(the fetlock joint) sirr.tillar.eou-lv with pressure on the short arrn ( 
os calds), an action is produced which brings about maximal 
the phalanges and at the same urr.e elevation of the extremity, an 
a movement of the distal end of the metatarsus in the direction o - 
pelvis must follo-w. W.en the intcrdigilal snare passing down 
crutch fort is appliM in ihc manner prc^iously tlcscribcil. the 
movement U actually canietl out by <lu'iding the force 
of thelciier in the form of pressure on the short arm, 
and equal traction on the long one. . . y.-. 

Delivery of the fatus is finally brought about by correcting t 
stifle flexion, followed by forcible traction. 

Indieationsfor Embry otomy. These arc the same as in the mareCP- 


The Mare j. 

In the mare also the rule applies that all methods 
favm " w posture must be attempted, for despite 

favourable anatomical conditions, the prospects of delivcnng iho ' 
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nemius and flexor metatarsi muscles —J G W.) Albrecht dcs«i^ , 
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the ischial forward by the hand prcssi ^^ 
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Correction fi.„; 
than in the Calf, on ae„ ? 
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The foUovvmg methoo ^ 

irom Its lateral aspect. At essential condition for successful repo- 
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by this means is sufficient space in front of the pelvic inlet. This is only 
available in exceptional cases, and as a rule the strength of the arm alone 
is insufficient to displace the hock forwards and upwards for a sufficient 
distance to enable the digit to be drawn into the pelvis. It continually 
becomes arrested in front of the os pubis. Thus in most cases the applica- 
tion of opposing forces becomes necessary. It may be possible in favour- 
able cases to effect this by us'mgboth hands, one applied to the tubero- 
sity of the os calcis and the otlier to the flexed digital joints. 

2. Using the Crutch and a Hand as Opposing Forces (Figs. 118 and 
119). The passage of the free end of the crutch cord around the hock 
flexure is facilitated by the use of a guide (Lindhorst’s ring). That the 
crutch fork is applied to the correct point on the hock must be ascer- 
tained by hand. It must be fixed as high up the os calcis as possible, and 
not adjacent to the upper end of the metatarsus. To ensure this, it may 
be necessary to loosen the loop in the flexure. In this way pressure ap- 
plied to the crutch, acting on the proximal end of the lever formed by 
the tibio-tarsal articulation, influences the metatarsus and digit in the 
opposite direction. While the fork is fixed in the appropriate position 
by the operator's hand, the snare is tightened by an assistant, who winds 
the cord several times around the handle to prevent loosening during 
operation. (With practice the operator can manage this himself with his 
other hand.) The necessary requirements for effecting reposition with 
the crutch are now fulfilled — ^viz. the fork is fixed as high as possible 
beneath the summit of the os calcis and its fixation is absolutely secure. 
The construction of the fork is such that it not only grips the hock, but 
also acts as a hinge, so that regulation of the plane in which the digit 
must rotate can be governed at wilL 

The actual operation of reposition is now performed. The handle of the 
instrument is lowered, and by exerting gradually increasing pressure the 
hock joint is displaced upwards and forrvards away from the pelvis until 
the metatarsus occupies an oblique downward and backward direction 
towards the pelvis. The hand is now passed into the vagina, under the 
crutch, and by gripping the fetlock the digit can be guided into the pelvis. 

This method of correcting hock-flexion posture by the use of Kuhn’s 
crutch, whether the condition is unilateral or bilateral, is such an ideal 
one that even in protracted cases, in which there is impaction of the hock 
in the pelvis, reposition can be effected without recourse to epidural 
ana;sthcsia. The latter, however, is indicated in cases in which there is 
marked swelling of the vaginal wall or in which the whole genital pas- 
sage is dry. 
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however, acts not immediately on the tibio-tarsal articulation but 
slightly above it, the excursion of the long arm of the lever — that is, the 
extremity end — occurs in the opposite direction and therefore towards 
the pelvis. Finally, when force is exerted on the long arm of the lever 
(the fetlock joint) simultaneously with pressure on the short arm (the 
os calcis), an action is produced which brings about maximal flexion of 
the phalanges and at the same time elevation of the extremity, and thus 
a movement of the distal end of the metatarsus in the direction of the 
pelvis must follow. When the interdigital snare passing down from the 
crutch fork is applied in the manner previously described, the process of 
movement !s actually carried out by dividing the force between the arms 
of the lever in the form of pressure on the short atm, with simultaneous 
and equal traction on the long one. 

Delivery of the fetus is finally brought about by correcting the hip- 
stifle flexion, followed by forcible traction. 

Indications for Embryotomy. These are the same as in the mare (p. 2 1 5). 

The Mare 

In the mare also the rule applies that all methods available for cor- 
rection of hock-flexion posture must be attempted, for despite the more 
favourable anatomical conditions, the prospects of delivering the fetus 
in the faulty posture without injury to the mother are as unfavourable 
as in the cow. If delivery is to be effected by forced traction, it can only 
be performed after extension of the hip and stifle joints together with 
simultaneous maximal flexion of the hock. (This would appear to be 
extremely difficult in view of the antagonistic actions of the gastroc- 
nemius and flexor metatarsi muscles. — J. G. W.) Albrecht describes the 
operation as follows: A snare is applied either in the hock flexure or to 
the distal end of the tibia. Traction is applied while the foetus is at the 
same time repelled dosvnwards and forward by the hand pressing against 
the ischial tuberosities. In the author’s experience the method can 
occasionally be successfully carried out in a premature case, but not with 
a full-term fetus. 

Correction of hock-flexion posture is much more difficult in the foal 
than in the calf, on account of the greater length of the limb bones and 
the much more forceful straining of the mare. 

The following methods may be employed; 

1. Using the Hand Alone. Thi distal end of the metatarsus is grasped 
from its lateral aspect. An essential condition for successful reposition 
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shoulder and held with his other hand, and the digit drawn into the 
pelvis at the appropriate moment. 

3. After Conversion info Hip-Flexion Posture. The last method for 
consideration is the delivery of the foetus by traction in the hip-flexion 
posture after displacement of the limb or limbs forwards into the uterus 
under the foetal abdomen. This should only be attempted when the hocks 
are so deeply placed that they can only be reached, if at all, with great 
difBculty, and all attempts to draw them nearer the pelvis fail (see follow- 
ing section). 

Indications for Embryotomy. The method which immediately suggests 
itself is division of the limb or limbs at the hock joint. This can be per- 
formed either with a Pflanz’s embryotome or with a steel wire saw 
(tubular or spiral guard, p. 300). Owing to its adaptability to all angles, 
especially in cases of ankylosis and tendon contraction, the wire saw is 
the more useful. The amputation knife and the chain saw arc not suit- 
able because of their liability to become fixed in the bone. Division must 
always be made below the tuberosity of the os calcis, for the latter 
serves to secure the snare which is required for subsequent traction. 

By conversion of the posture into that of hip flexion, amputation 
through the hip joint may be rendered possible (p. 301). 

In acute-angled impaction of one or both hock joints in the mare, it is 
sometimes sufficient to sever the gastrocnemius tendon with a finger 
knife, and thus by overcoming the antagonism of this muscle to the 
flexor metatarsi (pcroneus tertius), delivery in the faulty posture be- 
comes possible. The traction cord is applied to the tibia and not to the 
hock flexure. 


B. Hip-Flexion Posture (Breech Presentation) 

This is constituted by complete flexion of one or both hip joints, with 
more or less complete extension of the other joints of the limb. In bi- 
lateral cases the term “true breech presentation” is generally applied. 

The conditions responsible for the production of this abnormality 
probably explain why the condition is much more often bilateral than 
unilateral, and also why it is much less frequently encountered in the 
mare than in the cow. Again, there is a diflbrence in the nature of breech 
presentation in the solipeds as compared with the ruminants. In the foal 
the dorsal aspect of tlie os sacrum and the posterior part of the lumbar 
vertebral column arc well flexed and directed towards the pelvis, whilst 
the buttocks, including the anus and tail, arc below tlic pelvic brim. In 
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In the absence of a crutch it may be possible to apply the opposing 
forces necessary for correction by means of the hand grasping the 
tuberosity of the os calcis and a snare attached below the fetlock joint. 
The traction cord of the latter should be passed over the operator’s 



Fio- 1 19.— Co«£cnas or Hoct-FtExjos Posn,-*!. 

SUat JL — ATier r^vwrtal displacement of the hock joint, the cK^t is gisspcd aad drattn 
into tbc petvit. 
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2. With Kuhn’s Crutch-Snare. For the technique of procedure see 
p. 227, dealing with the foal; and Figs. 127, 128 and 129. 

In cases in which there is difficulty in sliding the snare down the limb 
until it lies below the hock joint, correction of the posture can stiU be 
effected in the foliowing way (see Figs. 120 and 121): With the aid of a 
snare introducer the loop is formed around the femur and pushed down 
to the lower end of the tibia. The crutch is intioduced and the fork 
guided by hand to a position above the posterior aspect of the hock. 
The loop, which has been held loosely up to this point, is now tightened 



Fjo. 120 . — Correction of Hip-Flexion Posture, usino a Crutcii. 

1 . — ^Having advanced the loop as far as the hock, the fork is placed transversely 
just above the back of the joint, and the snare tightened. 


and the cord secured to the crutch handle, so that no slipping of the fork 
can occur. By slow forcible traction on the crutch a state of hock- 
flexion posture is produced. For the correction of this the snare is 
loosened to enable the tlracd hock to be drawn over the border of the os 
pubis into the pelvic inlet. The fork is then guided under the plantar 
aspect of the hock and the snare .again tightened. From this point the 
procedure is the same as described on p. 213. When the case is a difficult 
one, placing the cow in the dorsal position considerably facilitates 
bringing the limb into a sl.ilc of hock flc-xion. Once this is attained 
further corrcciion is performed with the cow in the ventral position. 
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the calf this arching of the back does not occur, and the buttocks, with 

the tail, are presented at the pelvic inlet. 

When examining the reasons for the greater degree of flexion of the 
lumbar region in breech presentation in the foal, the following have to 
be considered; The greater inclination of the pelvis towards the lumbar 
vertebra; in the mare; the less powerful development of the musculature 
of the croup and loins; the lesser degree of tension in the ligaments and 
muscles; and, finally, the greater length of the limbs in the foal. The 
longer the extremities, the greater is the pressure in the ventral direction 
on the hips, and thus, when the limbs are displaced under the body, 
there is marked flexion of the lumbar region. 

General Remarks regarding Treatment 
In contrast to hock-flexion posture, delivery of the fcctus by forced 
traction in unilateral or bilateral hip-flexion posture may be indicated, 
especially when the foetus is notabnormally large. The more correct the 
technique, the more likely is it to be successful, and as a rule the result is 
favourable, at any rate as regards the mother. 

When deciding whether delivery by traction in the abnormal posture 
is to be preferred to attempts at correction, it should be remembered 
that in breech presentation the life of the fetus is already seriously en- 
dangered, and this danger will be greatly increased when delivery has 
to be effected under such difficult conditions as exist in the hip-flexion 
posture, which considerably prolong the duration of parturition. 

At the same lime, on principle, attempts should be made at correction 
of the posture first, at least when the fetus is living. 

The Cow 

Mechanism of Correction and Delivery 
1. Correction of Posture, using the Hand Alone, in Unilateral or 
Bilateral Cases. Using the hand conesponding to the displaced side, the 
tibia is grasped, from its lateral aspect, as near to the hock as possible. 
Flexion of the hock and stifle is effected by applying slow but forcible 
traction in the mesial and upward directions, towards the pelvis. IVhen 
the distal end of the tibia cannot be reached by hand, the crutch should 
be used to facilitate the fixation of a snare just above the hock. Having 
effected hock and stifle flexion, the posture becomes that of hock flexion. 
This is corrected according to the rules already described. It is hopeless 
to attempt reposition with the hand alone, cither when the stifle only can 
be reached or when the hand continually sflps off the tibia. 
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quite insufficient. Not only is it liable to be torn off, but its situation is 
so high that traction upon it does not serve to raise the fcetal buttocks 
into the maternal pelvis. A more effective procedure is to use a specially 
designed snare. 

One of the best is Saake’s snare (also known as the abdominal snare. 
Fig. 122). Its application is as follows: First, with a Schnever’s snare 
introducer fixed to the “eye** loop of the cord, the latter is passed from 
above, between the stifle joint and the flank on one side, and then drawn 



Fio. J22. — Hip-FtEXiON Posture — ^niE Ust of Saake'5 Snare. 

The eccentric line of iraclion, acting on the lumbar \-enebrc, causes a Unking of the verle- 
bral column. Accessory traction on the tail is insufficient to completely overcome this 
angular displacement. 

dowmrards. It is then passed under the ratal abdomen and upwards 
between the flank and stifle on the opposite side. When it is securely in- 
sinuated in this position, the hand is passed over the hip, the introducer 
picked up and the cord drawn back out of the vulva. The introducer is 
removed and the free end of the cord threaded through the “eye,” thus 
completing the snare. By slow traction the snare slips forward until it is 
situated over the sacral region of the foetus, securely encircling its ab- 
domen. Tlic free end of the cord may with adrantage be secured to the 
tail, thus obtaining another point for traction. 
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Fia. 121, — Correction op Hip-Fiemon Postore, usts'o a Crutch. 

Stage Jl.^^ traction on the crutch a stale of disengaged hock-fleaion poslu/e is pro- 
duced. After drawing the hock over the pelvk bnm, the snare is loosened and the 
fork moved to the plantar aspect of the joint, a. The snare is retightened ready for 
correction or the hock-fleaion posture. 

3. DeViYery by Traction vtitb Hip^Ylexion Posture XJncorrected. In uni- 
lateral cases forcible traction is applied to the normally extended limb 
without attempting to apply a traction cord to the abnormally placed 
one. The direction of traction is alternatively to the right and to the left 
of rather than immediately in the centre line. By this means the hip 
joints tend to pass into the pelvis successively rather than simultane- 
ously, and thus, when it is a physical possibility for delivery in the ab- 
normal posture to be brought abont, this method facilitates it. When the 
fcctus is dead, traction can be reinforced by the use of an anal hook (see 
p, 221j- For delivery of a bilateral case, tractioo on the tail alone is 
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As the foetus is directly raised by the ventral traction cord, impaction 
of the buttocks against the brim of the pelvis is prevented. 

Weinmann’s snare (Fig. 124), which is similar to the preceding, con- 
sists of two cords. One is insinuated between the femur and the flank 
on each side and the snare completed, the.** eye” loop lying adjacent to 
the hip joint. The free ends of the cords are then twisted into a single 
traction cord. This form of snare is subject to similar mechanical dis- 
advantages to those described for Saake’s snare, for the following 
reasons: the musculature of the foetal pelvis and the deep situation (to- 
wards the mesial plane) of the hip joints, together with the oblique for- 
ward and outward direction of the femora, results in the direction of the 
loops being oblique, in the postero-mesial direction ; and thus traction 
causes the thighs to become abducted. The immediate result of its em- 
ployment, therefore, is a widening of the already extensive transverse 
dimension of the posterior part of the feetus. The stronger the traction 
employed, the greater is the outward displacement of the thighs. If the 
force employed is beyond the limit admissible, it is more likely to cause 
fracture of the maternal acetabulum than delivery of the fatus (author’s 
personal experience). The same disadvantage applies when two simple 
traction cords are passed around the hip flexures (Fig. 125). 

4. Delivery in Hip-Flexion Posture by Traction on an Anal Hook. 
(Fig. 126). This fnethod only comes into consideration when the feetus 
is dead and the buttocks are so far advanced that the anus is situated at 
the vulva or in the vaginal antrum. Obermayer’s hook is employed. 
It is inserted deeply into the foetal rectum and fixed over the pubic 
border. A correctly applied hook is securely fixed. The efforts of two 
men cannot break the pubis of a well-developed calf. The central 
point to which traction is applied through the medium of the hook 
ensures that the buttocks are correctly directed in the pelvic axis 
without straddling of the thighs in front of the pelvis. When the 
buttocks are more or less freely movable in front of the pelvis, an 
attempt at delivery with the snare should be made before resorting to 
the hook. 

Indications for Embryotomy. The object of embryotomy is to reduce 
the circumference of the pclvie girdle. In bilateral cases it is cfTectcd by 
the percutaneous amputation of one limb at the hip, using the dis- 
articulating knife, Pfianz’s embryotome, the chain saw or the wire saw. 
Tlic best instrument for the purpose is the wire saw tubular embryo- 
tome. because the Itcad of the instrument can be effectively fixed at tlic 
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Under favourable conditions— a small foetus and a roomy pelvis — 
delivery of a case of bilateral hip flexion may be cITected with Snake’s 
snare. Unfortunately, however, in most cases, the direction of the force 
of traction being eccentric, dorsal angulation of the foetal lumbar region 
occurs, and the buttocks, freely movable and directed towards the 
border of the os pubis, become more and more impacted in the pelvis 
as traction increases. The result is that the presentation becomes con- 
verted into what may be described as an inverted “dog-sitting" posi- 



Fio. !23. — The Modification op Saake's Snare by a Second Traction Cord 

nXEO VENTRAU-Y BETWirtEN THE UmbS. 

It o&sIsU in rabmg the buttocks into the pelvjc iolct. 


tion, or dorso-vertical presentation, in which the foetus rests, in the 
squatting position, on the pubis. 

This can be avoided by a modification of Saake^s snare (Fig. 123). 
It consists of a second traction cord fixed to the centre of that part of 
the snare lying under the fcetal abdomen, and emerging between the 
two limbs. Traction on the two coids roust be applied alternately and 
not simultaneously, with the result that the fcetal buttocks are levered 
through the pelvic inlet in the longitudinal direction. 
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ischial arch. By this means section through the hip joint is ensured and 
the small portion of the articular head of the femur which remains in the 
acetabulum in no way interferes with subsequent delivery. Again, the 
possibility of sawing at an angle enables the direction of the saw to be 
adapted to each individual case (see p. 300). Sawing through the shaft 
or neck of the femur is always to be avoided, on account of leaving a 
sharp-edged stump. Amputation of the second hind limb is only neces- 
sary in exceptional cases. For delivery, the hind parts of the feetus, now 



Fig. 126.— Tin: Use or an Anal Hook. 

The most suitable method of dcln’crlng a dead Tcctus by traction in breech presentation 
is by the use of an anal hook (Obcnnaycr’s hook in the figure). 


reduced in circumference, arc fixed with a modified Saakc snare or with 
an anal Iiook. Possibly correction of the posture of the second limb will 
be considered, for after amputation of the first this presents less difficulty. 

In unilateral cases it is, of course, better to amputate the abnormally 
placed limb than the normal one, but if suitable instruments for this 
arc not available, it may be decided to remove the extended limb. 

If the vakufakt is used and correction of the posture of the limbs can- 
not be ttVectcii after sawing out the coccygeal bones, the wire embryo- 
tome or the chain saw must still be employed. 






» snare are much more dimcult than in the calf. When the marc is stand- 
this difficulty is increased owinc to her greater height. The 
«« posiUon of the marc (either lateral or dor^I) with the pelvis raised 
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The Mare 

Methods of Correction and DeUrery 
]. ExiCDsion of (be Limb (One or Both) using the Hand Alone. Owing 
to the squatting position (already described) generally assumed by the 



FiQ. 127. — CoRRtCTiON OF Bilattral Hif-Flexion Posture, KOhn’s Crutch-Snare, 
A — The sjiart is adTanced disially o\er the Stifle joint. 
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attempt may be made to deliver the foal without rectifying the posture 
of the second hind limb, by traction on the corrected one, with or with- 
out an anal hook. From this point the method is the same as for the 
cow (pp. 218 and 221). 

2. Extension of the Limb or Limbs, using Kuhn’s Crutch Snare 
(Figs. 127, 128 and 129). This method is based, as in shoulder flexion 
posture, on the following principle: By fixing the limb near its free end, 
traction applied to the rigid rod produces flexion of the joints. 

Method of procedure: The free end of the cord is passed between the 
thigh and the flank, from above below, and drawn out of the vulva. 
The loop is completed, and by traction on the cord the crutch is intro- 
duced into the vagina until the fork reaches the fcetal buttocks. The 
handle is now grasped and the crutch, under slight tension on the cord, 
is guided down the lateral aspect of the limb until the fork lies just below 
the hock joint (Figs. 127 and 128). The cord, which up to this point has 
been held loosely, is drawn taut and securely fixed to the handle. In this 
way the fork is secured on the lateral aspect of the limb just below the 
hock joint by the snare passing around the proximal end of the meta- 
tarsus. By slow but forcible traction on the crutch the hock and stifle 
joints become strongly flexed and the posture converted into that of dis- 
engaged hock flexion (Fig. 129). The changed position of the tarsal 
joint generally causes the fork to glide automatically from the lateral 
to the plantar aspect of the joint (from the sagittal to the horizontal 
plane). If this does not occur, the hand is introduced to assist it. Correc- 
tion of the hock flexion is effected in the manner described on p. 212. 

When difficulty is experienced in advancing the snare below the hock 
joint, the fork is fixed to the distal end of the tibia and the instrument 
used as described on p. 217, and illustrated by Figs. 120 and 121. 

3. Delivery of the Ftetus by Forcible Traction, using the Abdominal 
or Hip Snares. This method is only adopted in bilateral cases. The 
application of Snake’s modified abdominal snare (p. 219) is only possible 
when the fietal buttocks, lying below the brim of the pelvis, can be 
drawn sulficicntly far into the pelvic canal by elevation and traction on 
the tail, that the flanks and ventral aspect of the abdomen become acces- 
sible to the hand. This is greatly facilitated by placing the mother in the 
dorsal position. As the foetus tends to fall towards the maternal vertebral 
column, the ventral aspect of the abdomen between the two thighs 
becomes easily accessible for the introduction of the snare introducer, 
^\'hcn anKstteia oC live bind quarttrs is suffraendy pronounced , defen- 
sive kicking on the part of the marc is only very slight. 
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possesses the great advantage that by the application of epidural anses- 
thesia (40-60 c.c. of a 1 per cent, solution of novocain) straining becomes 
completely eliminated and at the same time there is no fear of the mare 





falling down. In addition, in the lateral position the upper limb becomes 
much more readily accessible, and it may be possible to bring it into a 
position of hock-flexion posture by means of a traction cord. Hasing 
corrected this posture, by one of the methods already outlined an 



CHAPTER 19 

DELIVERY IN IRREGULAR POSITIONS OF THE FIETUS 

If during the early stages of labour the foetus fails to rotate in the uterus 
or if rotation is incomplete, also if it is disturbed or prevented by pre- 
mature interference, faulty positions of the foetus develop — viz. ; 

(1) Right or left lateral position, by which is indicated that the dorsal 
aspeet of the foetus is directed towards the lateral aspect of the maternal 
abdomen in either anterior or posterior presentation. 

(2) The ventral position, in which the foetus lies with its vertebral 
column directed towards the abdominal floor of the mother, in either 
anterior or posterior presentation. When the presentation is anterior the 
head and fore limbs are generally extended towards the pelvic inlet; 
occasionally they may be associated with abnormality of posture. 

The appropriate mechanical conditions for passage of the foetus 
through the pelvis are only present when the former is in the dorsal posi- 
tion. The anatomical arrangement of its dorsal vertebral column — 
especially the spinous processes, the muscles between them and the 
transverse processes, and also the articulations — is such that ventral 
flexion only can occur. As the pelvic axis or guiding line presents in all 
the domestic species a dorsal curvature, natural delivery can only occur 
when the dorsal vertebral column of the fetus can accommodate itself 
to this curvature, and this can only be served when it is presented in the 
dorsal position. Tliere are, however, several other obstacles in cases of 
ventral position of the fetus. Firstly, the limbs, because they cannot be 
flexed in the direction of tlie guiding line, become opposed to the pelvic 
roof; and, secondly, the vertebral column, which is unyielding, is 
directed towards the brim of the maternal pelvis. Lastly, the largest 
transverse diameter of the fetus (the shoulder-elbow region in anterior 
presentation and the stifle joints in posterior) enter the pelvic cavity in 
its dorsal segment under conditions less favourable for delivery. 

Tim Cow AND THE Mare 

^lechanism of Correction of the Position and Snbsegiicnt Delivery 

An effort to rotate the fertus into the dorsal position before or during 
the application of traction should be made in every case, except those in 
229 
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The successful delivery of a breech presentation by alternating traction 
on the dorsal and ventral cords of the modlHed Saake’s snare can only 
be expected in the case of a relatively small foal in a light mate. In 
coarse-bred, heavy foals the method is not to be considered, for the 
bulky muscles of the croup and the marked outward projection of the 
stille joints present an absolute obstacle to delivery. In these the best 
treatment is either correction of the malposture or the adoption of 
embryotomy. 

In using the hip snare (Weinraann’s) the same principles hold good 
as for the cow (p. 221), except that in the case of a weakly developed foal 
in a roomy mare, delivery is more likely to succeed than in the calf. The 
reason for this is that owing to the comparatively slight development of 
the muscles of the croup and thighs, the snare glides more deeply into 
the hip flexure, and consequently the lateral tension against the femur is 
much less and the stifles become better adapted to the sides of the 
abdomen. 

4. Delivcty by the Use of an Anal Hook. It is only in strongly 
developed foals, such as the heavy breeds and the muscular half-breeds, 
that the pelvic floor is of sufficient strength to allow delivery by traction, 
using a hook. It has already been pointed out that forced traction in 
breech presentation is only to be considered in weakly foals, and thus 
great caution is necessary in the use of the anal hook. As a general 
rule it is indicated, as an accessory means of traction, in unilateral cases, 
for in these the anus is more easily accessible for its introduction. In 
bilateral cases it cannot be inserted without first raising the buttocks 
above the pelvic brim, for the reasons outlined on p. 221. 

Indications for Embryotomy. Embryotomy in breech presentation is 
generally more often necessary in the mare than in the cow, on account 
of the deep situation of the buttocks in front of the pelvic brim, the 
greater length of the limbs, and the more rapid and extensive swelling 
of the vagina. The principles are the same as for the cow (p. 221). 
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(a) The head and neck lie more or less extended beneath the limbs in 
front of the pelvis, or the fore limbs and the mouth have already entered 
the pelvis. 


— T3 



{b) The head, opposed by the pelvic brim, has become more or less 
laterally flexed, and lies below it. Correction can be eflected as follows: 

1 . By the Excitation of Keflex Movements in the Fetus (after Sjoberg). 
This method applies only to cases of anterior presentation in which the 
fcctus is living. Using the thumb and middle finger as a forceps grip, the 
ocular grooves arc securely held, and equal and firm pressure is applied 
to the eyeballs for several minutes. 
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which the foetus is abnormally small and delivery almost occurs natur- 
ally. Although it is possible to effect rotation with the mother in the 
recumbent position, the mechanical conditions necessary for the opera- 
tion arc better served by the standing position. When faulty posture of 
the head is present at the same time, the general rule is that it should be 
corrected first— that is, before attempting to alter the position of the 
fetus. In some cases and under special conditions, however, it is neces- 
sary to depart from this rule. 

A. Lateral Position (in Anterior or Posterior Presentation) 

Rotation of the fetus can be effected as follows: 

1. By Unilateral Traction of the Uppermost Limb. In anteriorpresenta- 
lion snares are applied to both fore limbs and the head. In the case of 
the latter by eye hooks, if possible, otherwise by a mandible snare. 
Tension is applied to fis these parts. The band is introduced beneath the 
vcntrally placed limb until it reaches the side of the fetal thorax and 
grasps the humerus close to the shoulder joint. It is lifted as far as pos- 
sible in the upward and mesial direction, whilst at the same time traction 
is exerted on the upper foot in the opposite direction — i.e. in the right 
lateral position downwards and towards the left, and in left lateral 
position downwards and to the tight. As rotation progresses through an 
angle of 45 degrees in the dorsal direction, traction must be continually 
directed along the guiding line, i.e. ventrally, until rotation is complete. 
When rotation is impeded by dryness of the genital passage, the opera- 
tion can be facilitated by the induction of epidural anaesthesia followed 
by the infusion of linseed mucilage. 

Correction of the lateral position in posterior presentation is best 
effected by applying strong unilateral traction on the dorsal limb, but 
before the fetus enters the pelvis the hand should be inserted and the 
stifle joint grasped. By pressure upon it the quarter-circle rotation into 
the dorsal position is effected. 

2. By provoking Reflex Movements of the Feefus (see below). 

3. By the Use of the Torsion Fork (p, 223), For the rotation of the 
fetus through a quarter-circle only, this instrument is seldom required. 

B, Ventral Position (Anterior or Posterior Presentation) 

Correction of this position is generally simpler when the presentation 
is posterior, because in anterior presentation the head impedes rotation 
In the latter there are two possibilities to consider: 
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from below to the right, the right limb is drawn downwards and to the 
left, while the left, lying beneath it, is crossed to the right side. Rotation 
is facilitated by additional pressure applied to the maternal abdominal 
wall. An assistant applies his back against the right lower flank, and on 
the word of command presses from below upwards. 



3. By Rotation of the Fcctus using Canimcrer’s Torsion Fork. This 
instmmcnt was introduced for the correction of certain cases of uterine 
torsion. It is also suitable for rotating the fcctus in cases of ventral 
position. To be sueccssfui the foetus must be freely movable within the 
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The hand is then withdrawn and the case watched for 5-10 minutes. 
Sometimes active movements of the foetus will be observed in the right 
flank of the mother and a subsequent internal examination may reveal 
that the calf has actually rotated on its longitudinal axis and has 
assumed the lateral or even the dorsal position. 



2. By Manual Rotation, Force being applied to the Head and Crossed 
Limbs. The limbs, extended in the genital passage, are snared, as also is 
the head. For the latter eye hooksare preferable, otherwise a mandibular 
snare is employed. The limbs are first crossed and then the operator 
grasps the head at the orbital grooves, rotating it laterally through a 
quarter-circle. This is facilitated by traction on the limbs in the appro- 
priate direction by an assistant. For example, if the head is to be rotated 
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often employed by laymen. It is not, however, without danger, for there 
is a risk that complete separation of the foetus from the uterine wall is 
not attained by simple retropulsion and rotation. 

5. By Rotation of the Partially Delivered Fffitus. — This method is 
attempted when complete rotation of the foetus in the uterus presents 
difficulties. It is often possible, however, to produce an oblique position. 
Complete rotation may then be effected after the anterior or the 
posterior end of the foetal body has entered the pelvis. It is only possible 
when the proportion between the size of the pelvic inlet and the circum- 



FlO. 133. — ROTATIOS or THE FfETUS FROM THE VEFORAL POSITION IN POSTERIOR 
PfiESENTATTOy, USIS<J A <>OSSDAR BcnVECN TlfE Lt^tBS. 

Rotation is complete as regards racility for delivery, although the fcctus is not 
completely in the dorsal position. 

Terence of fetus is approximately normal, and there is always a danger of 
rupture of the uterus occurring. The method is often successful in marcs 
owing to the favourable size of Utc shoulders and head of the foal. The 
well-constructed roomy pelvis in the marc also plays a part in the result. 

Indications for Embrjofomy. As n rule removal of the head or (he 
limbs for the correction of this position, in a fcctus of normal size and 
form, is unnecessary. Even in the case of an abnormally large fcctus an 
attempt should be made to correct the position before resorting to 
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utenis, for if the wall of the latter is closely applied to the fcctus the 
uterus will be rotated as well. For this reason in protracted cases slight 
epidural aniesthesia and the liberal infusion of linseed mucilage are 
necessary. If the operation has to be performed with the mother re- 
cumbent, the dorsal position is preferable to the lateral. 

Correction in anterior presentation is effected as follows; The canvas 
cuffs are passed over the snared digits and up the legs as far as possible 
towards the elbows. The prongs of the torsion fork are inserted through 
the cuffs. The cords of the limb snares are passed through the eyes at the 
handle end of the instrument, drawn taut and tied (if ordinary snares, 
which will not readily pass through the eyes, have been employed, they 
may be secured to the wooden rod of the instrument). By rotating the 
rod the whole fotus becomes rotated. In cases in which the head pre- 
vents complete rotation into the dorsal position, its movement must be 
assisted by a hand introduced into the uterus. Rotation in posterior pre- 
sentation is much simpler, and is performed upon similar lines. Correc- 
tion of the abnormal position by this method has advantages over 
method 4, because rotation of the foetus takes place in front of, where 
there is much more room, rather than in the pelvic cavity. The feetus can 
be repelled into the uterus as far as is necessary before rotation is com- 
menced. When dealing with posterior presentation it is undesirable that 
the feetus shall be completely rotated into the dorsal position, but that 
it shall be incomplete and delivery effected in the semi-lateral position, 
in accordance with the principles outlined on p. 151. 

4. By Rotation of the F«tus, using a Crossbar betneen the Bound 
Limbs (Fig. 133). For mechanical reasons this method can only be 
applied for the correction of ventral position when the presentation is 
posterior. In anterior presentation the digits only project from the 
vulva, whereas for the successful application of the method it is essential 
that at least half the cannon bone shall be exposed. In addition the 
joints of the fore limbs, and especially the attachment of the scapula to 
the thorax, are too movable for rotation to be effected by this method. 

The exposed hind limbs are crossed and securely bound by a figure- 
of-eight cord just above the fetlock joints. A rod of medium strength is 
then passed between the cannon bones (it Is an advantage to insinuate 
it between the figure-of-eight cord) and axis rotation of the foetus pro- 
duced, either directly when the mother is in the standing position by 
powerful rotation of the rod, ot indirectly when she is recumbent by 
fixing the feetus with the rod and rotating the mother through an angle 
of ISO degrees. This method, which is entirely dependent on force, is 



CHAPTER 20 

DELIVERY IN IRREGULAR PRESENTATIONS 

Every deviation of the long axis of the foetus from the longitudinal 
direction results in a faulty presentation. The foetal vertebral column 
may lie in front of the maternal pelvic inlet in a sagittal or a transverse 
plane. In the first case vertical presentation develops. In it the head is 
always directed dorsally and the buttocks ventrally. In the second, 
transverse presentation develops, in which one end of the body is 
directed to the left and the other to the right of the maternal pelvis. 
According to which aspect of the foetal body, dorsal or ventral, is 
directed towards the pelvis, the terms dorso- or ventro-vertical and 
dorso- or ventro-transverse presentations, are applied. 

Whether the presentation is vertical or transverse, it is seldom that the 
feetus assumes such a position that both extremities of the body are 
equally distant from the pelvic inlet. As a rule one end lies nearer the 
pelvis than the other, so that the long axis of the foetus lies more or less 
obliquely to that of the mother. In these cases it is not customary to 
speak of “oblique presentation,” but simply of vertical or transverse. 


Vertical Presentations 
A. Dqrso-vertical Presentation 

Of all abnormal presentations this is the most uncommon. The fcctus 
lies in such a position that its back or the withers are directed towards 
the pelvic inlet, and it is, to a certain extent, sitting in the uterus. It may 
be assumed, fairly correctly, that dorso-vertical presentation represents 
the normal position of the foetus in ulero during gestation, with some 
dorsal displacement of the anterior extremity of the body. The cause 
must be attributed to premature rupture of the membranes, by sudden 
straining, before extension of the limbs and rotation of the trunk can 
take place. 

The Cow and the Mare 

Tile m.iin object of manipulative interference is to bring about direct 
presentation, after which the case can be further treated according to 
the methods described. 
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embryotomy, because axis rotation of (he foetus is more difficult to effect 
after the amputation of the head or a iimb, and to deliver the foetus 
by traction in the ventral or lateral position is unphysiologica! and 
therefore dangerous. A slight degree of lateral deviation, however, pre- 
sents no obstacle to delivery, and in this case the subcutaneous or per- 
cutaneous amputation of a limb may be carried out provided conditions 
are suitable (p. 277). In any case attempts at delivery with the head in 
the lateral position are to ^ avoided, especially in the cow. Success is 
more likely in the ventral position. 



CHAPTER 20 

DELIVERY IN mREGUlAR PRESENTATIONS 

Every deviation of the long axis of the foetus from the longitudinal 
direction results in a faulty presentation. The foetal vertebral column 
may lie in front of the maternal pelvic inlet in a sagittal or a transverse 
plane. In the first case vertical presentation develops. In it the head is 
always directed dorsally and the buttocks ventrally. In the second, 
transverse presentation develops, in which one end of the body is 
directed to the left and the other to the right of the maternal pelvis. 
According to which aspect of the foetal body, dorsal or ventral, is 
directed towards the pelvis, the terms dorso- or ventro-vertical and 
dorso- or ventro-transverse presentations, are applied. 

Whether the presentation is vertical or transverse, it is seldom that the 
fetus assumes such a position that both extremities of the body are 
equally distant from the pelvic inlet. As a rule one end lies nearer the 
pelvis than the other, so that the long axis of the fetus lies more or less 
obliquely to that of the mother. In these cases it is not customary to 
speak of “oblique presentation,” but simply of vertical or transverse. 

Vertical Presentations 
A. Dorso-rertical Presentation 

Of all abnormal presentations this is the most uncommon. The fmtus 
lies in such a position that its back or the withers are directed towards 
the pelvic inlet, and it is, to a certain extent, sitting in the uterus. It may 
be assumed, fairly correctly, that dorso-vcrtical presentation represents 
the normal position of the fetus in ulero during gestation, with some 
dorsal displacement of the anterior extremity of the body. The cause 
must be attributed to premature rupture of the membranes, by sudden 
straining, before extension of the limbs and rotation of the trunk can 
take place. 

Tim Cow AND Tim Marc 

Tlic main object of manipulative interference is to bring about direct 
prcsentaiion, after which the case can be further treated according to 
the methods described. 


MT 
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embryotomy, because axis rotation of the fctus is more difficult to effect 
after the amputation of the head or a limb, and to deliver the fcetus 
by traction in the ventral or lateral position is unphysiological and 
therefore dangerous, A slight degree of lateral deviation, however, pre- 
sents no obstacle to delivery, and in this case the subcutaneous or per- 
cutaneous amputation of a limb may be carried out provided conditions 
are suitable (p. 211 ). In any case attempts at delivery with the head in 
the lateral position are to be avoided, especially in the cow. Success is 
more likely in the ventral position. 



DELIVERY IN IRREGULAR PRESENTATIONS 


239 



Fio. 134.*— V£^mlO♦VER•^CAL Presentation (“DOG-SnriNo” Position), witti the 
Anterior End of Body still lvino in the Pelvis, 

Turning into posterior presentation is stilt possible. 
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As no limbs are available for fixation of the fmtus, an attempt must 
be made, using Schotller’s double hooks, or in some other way, to bring 
one end of the trunk towards the pelvic inlet, so that snares may be 
applied to the limbs and/or the head. 

According to whether the anterior end with the neck or the 
posterior end is nearer the pelvis, correction is effected in one of two 
ways: 

1. By cottycrslon into anterior presentation, ventral position, with 
subsequent rotation into the dorsal position, correction of posture being 
first performed on the head and then on the limbs. By drawing the 
extremity of the fetus into the pelvis, the vertical presentation tends to 
change spontaneously into the direct presentation, but in the ventral 
position. Rotation on the longitudinal axis is then effected in the manner 
already described (p. 230). 

2. By conversion into breech presentation by traction on the tail or by 
means of sharp hooks inserted into the buttocks, and subsequent 
delivery according to the principles already stated. To determine whether 
or not this procedure is possible it is best to make an examination with 
the mother restrained in the dorsal position. 

Indications for Embryotomy. Sufficient observations on this subject 
are not available, and the scanty reports in the literature give no definite 
indications. In each individual case embryotomy must be adapted to the 
conditions which predominate, using the vakufakt or the wire saw em- 
bryotome. In general it is performed in the same way as in dorso-trans- 
verse presentation. 


B. V5;nVr(y-vertKa\Rics«ntatitiinb“Dog'SiUmg” rosifion) 

In comparison with dorso-vertical presentation this is more frequent, 
especially in the mare (Figs. 134, 135). As a rule the case appears to be 
one of normal, anterior presentation, with the head and fore limbs lying 
extended in the vagina, and the “dog-bitting position” is only suspected 
from the difficulty encountered in delivery. This difficulty is due to the 
characteristic sitting position of the fetus in the uterus, with the bind 
limbs strongly flexed at the hip joints and their digits either impacted 
against the brim of the pelvis, or lying in the vagina alongside the fore 
limbs. In some cases the hind limbs lie with the phalanges pressed against 
and below the pubic brim, or the condition (after unscientific lay 
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Fio. 134.— Ventro-vertical Presentation (“Doc-Sirnso” PosmoN), with the 
Anterior Eno of Body still lying in the Pelvis. 

Turning into posterior presentation is still possible. 
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As no limbs are available for fixation of the fcctus, an attempt must 
be made, using SchSUler’s double hooks, or in some other way, to bring 
one end of the trunk towards the pelvic inlet, so that snares may be 
applied to the limbs and/or the head. 

According to whether the anterior end with the neck or the 
posterior end is nearer the pelvis, correction is elTected in one of two 
ways; 

1. By conversion into anterior presentation, ventral position, with 
subsequent rotation into the dotsai position, correction of posture being 
first performed on the head and then on the limbs. By drawing the 
extremity of the feetus into the pelvis, the vertical presentation tends to 
change spontaneously into the direct presentation, but in the ventral 
position. Rotation on the longitudinal axis is then effected in the manner 
already described (p. 230). 

2. By com'crsion into breech presentation by traction on the fail or by 
means of sharp hooks insetted into the buttocks, and subsequent 
delivery according to the principles already stated. To determine whether 
or not this procedure is possible it is best to make an examination with 
the mother restrained in the dorsal position. 

Indications for Embryotomy. Sulhcienl observations on this subject 
are not available, and the scanty reports in the literature give no definite 
indications. In each individual case embryotomy must be adapted to the 
conditions which predominate, using the vakufakt or the wire saw em- 
bryotome. In general it is performed in the same way as in dorso-trans- 
verse presentation. 


B. Venfro-vertlcal Presentation (“ Dog-Sitting ” Position) 

In comparison with dorso-vertical presentation this is more frequent, 
especially in the mare (Figs. 134, 13^. As a rule the case appears to be 
one of normal, anterior presentation, with the head and fore limbs lying 
extended in the vagina, and the ** dog-sitting position’^ is only suspected 
from the difficulty encountered in delivery. This difficulty is due to the 
characteristic sitting position of the Icetus in the uterus, with the hind 
limbs strongly flexed at the hip Joints and their digits either impacted 
against the brim of the pelvis, or lying in the vagina alongside the fore 
limbs. In some cases the hind limbs fie with the phalanges pressed against 
and below the pubic brim, or the condition (after unscientific lay 
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The methods which may be adopted are as follows. 

1. Conversion to Normal Anterior Presentation. In the calf, owing to 
its shorter limbs, this method is sometimes successful, but is on > app ic 
able in recent cases in which there is no impaction of t e an enor p 
of the trunk in the pelvis. Both hind legs are grasped, in succession, 
the fetlock joints, and by pressure in the cranio-ventral irec ion, 
as the length of the arm will allow, all the joints are strongly flexed ana 
pushed back into the uterus. Provided that the hind limbs are su “ 
displaced from the pelvis into the depth of the uterus, an r 
in that position, the foetus can be delivered in anterior pres 

2. Conversion to Posterior Presentation, Ventral Position, by 
Kuhn’s Crutch (Figs. 136, 137) (in the same way as turning is ellectca in 
human obstetrics). This method is especially applicable when 
limbs have entered some distance into the vagina, o a lo 
foetus in the vertical plane around a transverse axis 
centre of the body, depends upon the principle of t e si 
action of opposing forces on each end of the body. 

This is effected as follows: The fore Umbs are snared and dravn taut 
and a canvas cuff is passed over each fetlock joint. By means 
at first, and later the fork of the crutch, each of the cuffs is ^ 

leg towards the elbow joint. One prong of the fork 
cuff. In order to prevent flexion of the elbow and shou er j 
the operation of reposition, the snares are tensed an 
times around the handle of the crutch. Next follows fixahon o 
limbs. This is effected by attaching a snare above each fe J _ 
Rotation is then carried out by the application of slow y ^ 

surecxertedbytheoperatoroathccrutch(forcel),vvhcrc y 

ef the body is repelled, in the dorso-cranial direction, cep y 
yterus, while an assistant rotates the body by traction on ,. j 
limbs (force 2). As a rule the foetus glides spontaneously m 
Picscntation once the anterior part of the . j crlm 

critical point— that is, when the thorax becomes further rem 
the pelvic inlet than the buttocks. , ,„„nfniion 

Tlic use of the crutch for the correction of vcntro-vcrlical pres 
possesses the following advantages: . 

1- The operator is able to exert very strong and effccti p 

2. This pressure still takes effect at a point beyond the reach of 
ann. 

16 
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interference. Fig. 135) may be as is sometimes described in the report of 
(he orvner: “The front part of the foal as far as the shoulder blade can 
be ejctracted comparatively easily, after which it cannot be delivered even 
by forcible traction.” Strictly speaking, in the case thus described, 
ventro- vertical presentation no longer exists, forit has been transformed, 
by forced traction on the anterior part of the fcelus, into an anterior 
presentation with hock flexion posture, and impaction of the hind limbs 
against the pelvic brim. 

The diagnosis of ventro-vertical presentation presents no difficulty 
when the foetal thorax has not entered the pelvis, for the hind limbs, 
directed towards the pelvic inlet, are always within reach of the hand. 
When, however, the anterior part of the body already lies in the pelvis, 
the difficulty of diagnosis is usually insuperable, as it is only possible in 
the most exceptional eases to force the hand through the vagina along 
the festal thorax so as to reach the hinder parts of the body. The differen- 
tiation, in such cases, of dog-sitling position from absolute oversize of 
the ftetus, ascites of the foetus, or a double monster, is of no importance 
in treatment. In all these cases delivery can be effected only in one way 
— i.e. by embryotomy — section of the feetus at the lumbar vertebrse. 
After this operation is performed delivery presents no difficulties. 


The Cow and the Mare 
Mecliamsm of Correction and Delirery 
On the whole, the principle that it is preferable to make an effort to 
correct a difficult presentation when conditions render it possible, or 
to perform embryotomy, rather than to attempt delivery of the fmlus 
by forcible traction on all four extremities, holds good. 

Attempts at the delivery of a ventro-vertical presentation by forcible 
traction on the head and fore limbs, in the hope that extension of 
the hind limbs will occur spontaneously during extraction, are, in a nor- 
mally sized fetus, quite fruitless and even dangerous. Although descrip- 
tions of cases may be found in the literature in which forced delivery, in 
the dog-sitting position, was effected without injury to the mother, such 
cases are exceptional, and can occur only when the maternal pelvis is 
exceptionally roomy, and the fetus is very small ftess than 10 per cent, of 
the mother’s weight). When the danger of such a procedure is recog- 
nized it will be avoided, even when more troublesome work is to be 
expected. 
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and consequently to a relatively large area of the body. Thus the 
mechanical conditions necessary for the action of the propulsive 
force on the fatal body are fulfilled in the most ideal way. 

As soon as posterior presentation (ventral position) is produced, the 



crutch is withdrawn, after detaching the two snares from the handle. 
When the hand cannot reach the fetlock joinU of the fore limb's for their 
retnoval, the two snares simply fall into the uterus. They may be 
delivered, together with the cuffs, on the fetus, after rotation into the 
dorsal position has been effected. The cuffs themselves usually become 
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3. Slipping of the instrument during the xtperation is impossible, 
as also is flection of the knee and elbow joints. 
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4. The pressure exerted simultaneously on both forearms and 
elbow joints is, owing to artificial rigidity of the limbs, transmitted 
Ibrou^ the upper arm and shoulder blade to both sides of the thorax. 




rio. 138.— I?OR5CKI»A>«VCTSr PKISVKTATION. 

The fore parts of the body lie nearer to the pelvis than the hind parts. 


Diagnosis sometimes presents difficulties, chiefly in deciding to 
which side the Tore part of the body, with the head, is directed. Provided 
that the fcctiis is well within reach of the hand, this can be detected by 
palpation. Distinctive signs of the fore part of the body arc, the spinous 
processes of the withers, tlic shoulder blade and the ribs; and of the 
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stripped off the limbs during delivery of the fetus, and ate subsequently 

removed from the uterus. 

It is obvious that in the method of turning just described, if the fetal 
parts are already engaged in the pelvis, operation will be facilitated and 
the danger of rupture avoided by the use of epidural anrestfaesia and the 
hbetal infusion of linseed mucilage. 

3. The Method of Obisch. This only comes into consideration in 
exceptional cases. It consists of producing maximum extension of all 
joints of the hind limbs by strong traction, together possibly with retro- 
pulsion of the thorax. In this way extraction of the fetus is a ttempted by 
traction on all four limbs and the head. In the author’s experience 
this method involves great danger to the mother, and consequently 
he has abandoned it for some years. 
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sentation, the foetus lies with its back situated transversely, in a nearly 
horizontal plane, in front of the pelvic inlet (Fig. 138), one end of the 
body being directed to the right, the other to the left. 



FlO. 138.— DORSO-TRANSVERSC PRCSENTATtO‘4. 

The fore parts of the body lie nearer to the pelvis than the hind parts. 


Diagnosis somclimes presents difncultics, chiefly in deciding to 
which side the fore part of the body» with the head, is directed. Provided 
that the foetus is well within reach of the liand, this can be detected by 
palpation. Distinctive signs of the fore part of the body arc, the spinous 
processes of the withers, the shoulder blade and the ribs; and of the 
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stripped off the limbs during delivery of the foetus, and are subsequently 

removed from the uterus. 

It is obvious that in the method of turning just described, if the foetal 
parts arc already engaged in the pelvis, operation nill be facilitated and 
the danger of rupture avoided by the use of epidural anaesthesia and the 
libera] infusion of linseed mucilage. 

3. The Method of Obiscb. This only comes into consideration in 
exceptional cases. It consists of producing maximum extension of all 
joints of the hind limbs by strong traction, together possibly with retro- 
pulsion of the thorax. In this way extraction of the foetus is attempted by 
traction on all four limbs and the head. In the author’s experience 
this method involves great danger to the mother, and consequently 
he has abandoned it for some years. 

Indications for Emhrjotomy; Condition 1. The foetal thorax lies in the 
vagina or has, at least, partly advanced through the pelvis. Inmates this is 
not uncommon. The chief object of operation is transverse division of the 
trunk in the lumbar region (p. 309), in order to extract the hind limbs. 
For this operation the wire saw embtj’otome is suitable, the head of the 
emfaryotome being placed on fop of the lumbar vertebras. If difficulty is 
experienced in introducing the wire, both of the fore limbs together with 
the shoulder blades are removed previously (or exenteration may be per- 
formed). If a wire saw embr^'otorae is not available, division of the trunk 
can be performed within the vagina, withaspatulaand hand embrj'otome, 
a flap being formed to cover the lumbar stump (p. 311). Removal of the 
shoulder girdle (already outside the vulva) by a circular incision behind 
the last rib, and the forcible reUopulsion of the stump, will sometimes 
allow turning to be performed, but this is not without danger. 

Condition 2. The fetal thorax lies impacted in front of, or within the 
pelvio inlet. In this case attempts at turning may succeed after removal 
of both fore limbs at the elbow or shoulder joints with an open section 
(p. 288). The stumps, however, cause a considerable risk of rupture of 
the uterus during delivery', especially when division has been made by the 
wire saw embryotome. For this reason complete removal of the fore 
limbs with the shoulder blades is to be performed whenever possible. 

Transverse Presentations 
A. Dorso-transverse Presentation 

In this irregularity, which is fortunately uncommon both in the cow 
and the mare, and is much rarer than the second form of transverse pre- 
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dorsum of the fmtus during turning (Fig. 139), the following method may 
be employed: 

The free end of the cord is passed by a suitable snare guide either 



Fio 139.— CoRRtcnov of Dorso-tran-svtrse pRcrh^TA-nos nr itEASs of Opposino 
FOR tTS (rRtSSURi: AND TrACTION). 

(a) around the outer wall of the foslal abdomen, or (6) drawn through 
the abdominal cavity. In the latter case an incision is made on each side 
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hind part, the iliac crest, the lumbar transverse processes, and the 
sacrum. A decision on this point is necessary, for upon it depends the 
procedure of turning the fetus on its longitudinal axis to be adopted. 


TtlE Cow AND THE MaRE 
Mechanism of Correction and Delivery 
For delivery of the fetus without resorting to embryotomy, rotation 
on its longitudinal axis into the lateral position is necessary, the latter 
subsequently being converted to the dorsal position in the manner 
already described. If the hind parts of the fetus lie nearer the pelvis or 
if both extremities arc at about an equal distance from it, the rule in 
both fotiris of transverse presentation is that it must, when possible, be 
changed to posterior presentation, for the following reasons: 

1. At the hind end of the body there are only two parts to be fixed 
for traction, whereas at the fore end there are three. 

2. The hind limbs, owing to the greater stability of their joints, are 
better adapted to rotation and extraction than are the fore limbs, with 
their looser attachment to the trunk and their association with the 
freely movable head. 

3. If turning is performed at the fore end of the body there is a 
danger of producing a slate of dorso- or vemro-vertical presentation. 

Conversion of dorso-transvetse into direct presentation is difficult, 
and sometimes impossible. Success depends, in the first place, upon the 
possibility of reaching the buttocks with the hand. If this is possible, a 
fraction cord may be fixed to the anal or ischial region by means of a 
double hook, or it may be introduced by a snare guide into the groin of 
the dorsally placed limb. Pressure is then exerted on the fore end by the 
hand or a crutch. 

If the conditions present indicate that turning at the fore part of the 
body is more practicable, a traction cord is passed around the neck or 
the shoulder flexure, whilst pressure is exerted by the hand or crutch on 
the other end of the body, to bring about rotation. When using a crutch 
there Is danger of it slipping. If, after the first attempt at Iracfion, the 
head is brought within reach, it is immediately fixed by eye hooks or a 
mandibular snare and its posture corrected. In cases of hydrocephalus, 
turning into anterior presentation is always indicated, for the size of the 
head must first be reduced before delivery can be elfecled. 

To avoid slipping of Kuhn's crutch when applied obliquely to the 
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nearer the pelvic inlet than the hind part, or the converse. Thus the long 
axis of the foetus is oblique to that of the mother. At the same time cases 
are met in which both ends of the foetus are approximately the same 
distance from the pelvis (the author’s personal observations in the cow 
and mare). 



FlO. l40.~-VE.VTKO--mANS\TRSC PRESENTATIOS UCAD ENGAGED (THE MORE 

Common Form)- 

The diagnosis of vcnlro-transvcrsc presentation, after careful palpa- 
tion of all parts of the fcctus within reach of the hand, presents no special 
difficulties. It must be first determined that the four limbs lying in the 
wgina belong to one fetus, and that it is not a case of twin pregnancy 
with the simultaneous entry of the fore parts of one fetus nnd the hind 
parts of another. If this question cannot be decided at once, by the 
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oT the vertebral column with a finger knife. The cord is then drawn out 
and the snare completed. The crutch, as far as conditions permit, is ap- 
plied against that end of the body which is to be replaced within the 
uterus. After tightening the snare and fixing the cord to the handle, 
strong pressure can be exerted obliquely to the fccta! spine at the end of 
the body concerned, without fear of the instrument slipping. At the 
same time, by the opposing traeiion of the firmly fixed and corded 
hooks, the other end of the body is dratvn towards the pelvic inlet. 

In most cases of dorso-transverse presentation, however, the neces- 
sary mobihty of the feetus can only be obtained after embryotomy. 

Indications for Emhiyotomy. Not only is correction of this abnormal 
presentation most difficult, but successful embryotomy is also one of the 
most arduous tasks the obstetrician is called upon to perform. Great 
difficulty is generally experienced in passing the snare carrying the chain 
or wire saw, which is necessary for division of the trunk, around the 
feetus. In any case, division of the dorsal vertebnc after evisceration of 
the abdominal cavity must be attempted first (p. 312). After dividing the 
bony frame, favourable conditions are obtained for complete division. 
Removal of the anterior and posterior parts of the body is then effected 
by ensnaring the corresponding extremities. \Vh5n using single sharp 
hooks for extraction of the halves of the trunk, great caution is neces- 
sary. The author’s results have been unfavourable. Double hooks are to 
be preferred. In the case of pronounced oblique presentation, with the 
femur or humerus within reach of the band, amputation of the dorsaliy 
situated limb (separation at the shoulder blade or at the hip joint, pre- 
ferably by the wire saw embryotome) considerably facilitates further 
operative procedures. 

B. Ventro-fransverse Presentation 

The fcetal body is approximately in the horizontal plane with its ab- 
dominal surface directed towards the pelvis, usually with both pairs of 
iimbs in the vagina. The head may lie laterally with the face turned 
more or less towards the maternal pelvis and within easy reach of the 
hand (Figs. 140, 141 and 142); or, and more frequently, it is displaced 
backivards and out of reach. 

Reports in the literature are in agreement that s'enlro-fransv'erse pre- 
sentation is more frequent than dorso-transverse, and also that it is 
more common in the mare than in the cow. In most cases the presenta- 
tion is oblique or inclined — i.e. the fore part of the foetal body ties 
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reSexus,* which is common in the cow, but rare in the mare, by the fact 
that the limbs of the monster are directed towards the pelvis f as follows : 
1. The soles of the fore and hind limbs are not as a rule directed 



Fio. 142.— TttRMSO OF Tlir, Fanes from VtNTRO-TRAKSVtRSC TO POSltRlOR pRrSE,VTAT10M, 
Lateral Posmos, CoMPinro (Secovd Stage). 

The foetus is extracted after removal of the crutch. 

* The malformation is also found in the pig and goat. The only recorded case In 
the horse is by Schottlcr (Dtrlin. tieriirztl. IVschr., 1922), but details arc rot given. 

1 Cases of schistosomus rcflcxus may also occur in which the bow-shaped spine, 
together with the free-lying viscera, rather than the limbs, project into the pelvis. 
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discovery of Iwo independent trunks lying togciher lengthwise in the 
uterus, it should be borne in mind that transverse presentation is indi- 
cated by the association of a dorsally situated fore limb with a trans- 



Fjo. J4F— VE»JTi?o-TRAVs>i«st Pjuscvtattos W7n» Vevtral DiSfuaxEsr of twe 
Head. 

Turning of ihc fcetm by the crutdi-cuff mcihod is commenced. Presmre against the fore 
part of the body, and simuJuneoas, ji^ht ffact/c«i on the hritd limbs (first staged. 

verscly situated trunk, to which also belong a dorsally pbced hind 
limh, directed towards the pehis. It is fairly easy to difTercntiate the 
presentation under discussion from the malfonTiation schistosomus 
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Ihe application of traction and pressure. It is nearly always advisable, 
both in the calf and the foal, to convert the case to one of posterior 
presentation, because the posture of the head then presents no difficulty 
(see also mechanism in dorso-transverse presentation). 

Rotation of the fcetus (turning in the approximately horizontal plane) 
can be performed in two ways: 

1. After attaching a foot snare to each of the hind limbs, the anterior 
part of the foetus is grasped by the hand, with the thumb behind the 
elbow and the four fingers on the shoulder blade of the more accessible 
limb (Bruin’s method). By slowly increasing pressure the fore part of the 
foetus is repelled, whilst at the same time an assistant draws on the hind 
limbs. 

This method often fads, either because the fore part of the foetus can- 
not be reached by the hand or when the thorax is grasped the length of 
the arm is insufficient to produce that oblique position of the fa-tal body 
required for turning. The use of an ordinary crutch inserted into the 
axilla is not suitable, on account of the danger of slipping and perfora- 
tion of the uterus (personal observation). Again, by this method pres- 
sure is applied on one side of the body only (right or left), and not on the 
whole of the fore part. 

2. Much better results can be obtained tvith Kiihn’s crutch (Figs. 141 , 
142 and 143), used as follows: 

The fore limbs are snared and strong cuffs are applied to each leg as 
high as possible, towards the level of the elbow joint. The crutch is then 
passed along the stretched forelegs, and one prong of the fork inserted 
into each cuff. After forcible traction on the limbs both snares are made 
taut and fixed to the handle by several turns, or by tying, so that no 
loosening can occur during rctropulsion of the fcetus. After fixing a snare 
to each hind limb, the cords of which are handed to an assistant, the 
work of reposition commences. 

Increasing pressure is cautiously applied on the crutch, not in a 
straight line, but obliquely forwards and outwards, against the forepart 
of the fatal body, until the greatest resistance is overcome. This occurs 
when the foetus, by rotating on its longitudinal axis, has passed from the 
absolute transverse position. The assistant is now instructed to exert 
careful traction on the hind limbs. During this tracU'on on the hind end, 
which produces an oblique position of the fcetus, the fore part of the 
body is pushed fonvards by the firmly fi.xed crutch until the direct posi- 
tion of the falus, in the uterus, is attained. After passing the position of 
equilibrium the fcetus slides backwards into the uterine cavity almost 
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towards ons side, as in ventro-transverse presentation, but away from 
each other. 

2. Instead of the abdominal cavity being closed, it is open, with its 
convex, outer surface bearing the serosa carrying the abdominal and 
thoracic viscera, while the cleft-shaped body cavity, lying between the 
limbs, is covered by hairy skin. 

The dilferenliation of ventro-transverse presentation from other mal- 
formations of pans of the body, or from double monsters, may present 
difficulty even to experienced obstetricians. The diagnosis is then deter- 
mined during the course of embryotomy, which, in such degrees of 
deformity, can seldom be avoided, 

A special form of ventro-transverse presentation occurs in the marc 
resulting from bicomuate or transverse pregnancy. It is accompanied 
by a forward and lateral deviation of the uterus and its contents, and in 
addition may be associated with a ventral twisting of the uterus (rotated 
bicomual pregnancy — Williams), On internal examination the vagina is 
found to be considerably lengthened and containing no fatal parts, 
except perhaps one fore limb, but the fatus can be recognized through 
the vaginal wall. If the arm can be introduced far enough into the 
genital passage, a transverse, ventrally placed fold of mucous membrane 
is detected. 


The Cow and the Mare 
Mechanism of Correction and Delivery 
As the great majority of cases of transverse presentation are protracted 
when first seen, with insufficient space in the uterus and a dry condition 
of the fatal integument, successful delivery can only be effected when the 
essential conditions necessary for rotation or turning of the fatal body 
into a direct presentation can be produced. These conditions are best 
obtained by tbe elimination of straining throng epidural ansslhesia, 
and the infusion of linseed mucilage (10-15 litres) into the uterus. The 
introduction of the fluid into the most anterior'(deepest) part of the 
uterine cavity is especially important for the eoiieclion of this presenta- 
tion, By this means the uterine wall is raised from the dorsal surface of 
the fatus, with which it was previously in close contact, and the space 
necessary for movement is obtained. In this way the necessary condi- 
tions for successful correction are complied with— the anterior part of 
the fatus is enabled to glide and frictional resistance is avoided. 

On the whole, this presentation is easier to correct than is dotso- 
transverse, because the extremities form suitable points of action for 
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evacuated with the foetus on dehvery or removed from the uterus after- 
wards, if they have become detached. 

This method of correction of ventro-transverse presentation, like that 
of “dog-sitting” position, has the following advantages: The pressure 
exerted on the forearms hy the crutch, through the medium of the canvas 
cuffs, is transmitted to the upper arm and shoulder blade on each side, 
and consequently to the corresponding side of the thorax, because the 
joints of the limbs from the shoulder downwards are kept extended by 
the secure fixation of the digits to the crutch handle. Rotation at the 
point of action of the pressure — i.e. the thorax — takes place on an 
approximately perpendicular axis which passes through the two shoulder 
blades. 

The operator is thus able, by means of a securely fixed crutch, to exert 
complete pressure displacement on the fore part of the foetus, in accord- 
ance with the laws of rotation, independently of whether the thorax and 
shoulder blade can be reached by the hand or not, and also to continue 
this pressure when the fore part of the foetus has become far removed 
from the pelvis. There is, therefore, no need to take precautions to 
prevent perforation of the uterus by the long fore limbs, especially those 
of the foal. After attaining the longitudinal position and removal of the 
crutch, the danger of injury to the uterus by the fore limbs is practically 
negligible. 

Fixation of the crutch is such that slipping is practically excluded, 
providing the cuffs do not break. 

Lastly, when the fore part lies nearer the pelvic inlet, turning into 
posterior presentation can also be effected by the crutch cuff method. 
In this case the degree of rotation must be more than 90 degrees. 

The method described can also be employed when the head is not, as 
is usually the case, directed with the limbs towards the pelvis, but lies 
displaced in the uterus. In these cases it has proved to be the best 
method. 

If, for various reasons, such as congenital curvature of the neck, or 
the hind parts of the fcclus lie deeply in the uterus, rotation of the fcctus 
at its anterior end is indicated, rctropulsion of the hind parts by the 
crutch and cuffs (the latter being applied near the stifle joints) can be 
effected in the same way. In this case counter-traction is exerted on the 
fore limbs and head. These cases arc more often encountered in the 
marc. 

In the treatment ofbicomuate pregnancy in the mare, it is necessary 
to reduce the kinking of the uterus by deration of the maternal pelvis 



254 VETERINARY OBSTETRICS 

spontaneously, in accordance with the law of rotation by two opposing 

forces. 

After loosening the snares from the fore fetlocks (they can be left on 



Fia. 143,— FecAnos or the Crutch oh ttie Fore Limhs tor Cohrechoh of 
V ixT^niAKSvntse Prlsektatiov. 

just above the digits) and removal of the crutch, correction is completed 
by rotating the feetus into the dorsal position. It is then delive^ in 
posterior presentation. The cuffs remaining on both forearms are either 
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DELIVERY IN CASES OF MALFORMATION OF THE 
F(ETUS, AND IN OTHER FGETAL DISEASES 

The obstetrician is concerned only with those forms of malformation 
and disease of the foetus which give rise to dystocia. These may be of a 
number of different kinds. 

The Cow and the Mare 
Mechanism of Delivery 

For the delivery of malformed or othcnvise pathological foetuses 
the predominant conditions existing in individual cases require much 
greater adaptation than those in a normally developed fostus. The 
malformations encountered comprise monsters, including double mon- 
sters. In the latter case, if division cannot be effected, destruction of the 
mother is preferable to aimless attempts at embryotomy. If, after careful 
examination, it is decided that embryotomy offers some chance of suc- 
cess, it should be attempted in preference to delivery by forced traction. 

In the present status of embryotomical technique, the delivery of a 
malformed foetus by the use of excessive force, without at least previous 
partial amputation, should never be attempted. Nevertheless, experience 
shows that in some of the less pronounced degrees of foetal deformity, 
especially when it is limited to certain parts of the body or when there 
is no marked disproportion between the size of the maternal pelvic 
cavity and that of the fcEtus, delivery can sometimes be successfully 
effected without embryotomy. In such cases the rule of practice is as 

follows : 

^\Tlen (he strongly flexed vertebral column of a moderately broad 
schistosomus reflexus lies in the pelvic cavity, an attempt may be 
made, after removal of the thoracic and abdominal \'isccra. to applj 
traction to the vertebral column by means of double hooks and cords 
passed around the trunk. In the same way delivery of a moderately 
developed schistosomus reflexus can be effected, when the hrad and al! 
four extremities have entered the genital passage, by traction on the 
presented parts. In cases in which the halves of the body arc unequally 
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or by complete raising of the hind quarters under general narcosis (intra- 
venous chloral hydrate) or anterior epidural anesthesia. If the head 
and fore limbs can be reached, correction and extraction can then, 
as a rule, be effected. If they cannot, the outlook is unfavourable. Ac- 
cording to Johnk, turning of the fcetus to posterior presentation is much 
more difficult. The indications for partial embryotomy 'will vary in in- 
dividual cases. 

Indications for Embiyotomy, For reasons concerned with sufficiency 
of space and with the technique of rotation, the delivery of a fetus im- 
pacted in transverse presentation in front of the pelvis can only be 
effected satisfactorily when the two fore limbs, with their shoulder 
blades, are separated from tbe thorax by subcutaneous or percutaneous 
amputation. The difficulties associated with complete removal of the 
lower-placed limb can be obviated by luroing the mother into the cor- 
responding position. Amputation at the elbow or shoulder joint may be 
sulBdent, especially in the mare, but should, if possible, be performed 
generally with the finger knife, and only exceptionally with the tvire saw 
emhryotomc, in order to avoid sharp bony projections on the stump 
which may prove dangerous during delivery. Amputation at the carpal 
joints is generally insufficient; moreover, on the grounds of operative 
technique, complete separation of the limbs with the shoulder blades is 
to be preferred whenever possible. Total or partial amputation of the 
hind limbs is only to be undertaken for reasons of expediency. 

Delivery in Twin Pregnancy 

■When twins arc bom, one after the other, they seldom cause any 
difficulty, owing to the relatively small size of each fetus, even when 
faulty conditions of posture, preseotabon, or position are present. In 
cases in which both fatuses arc presented simultaneously, it must be 
determined before commencing operation (I) to which fetus a pair of 
limbs belongs, by palpation and flexion; (2) if there is a faulty presenta- 
tion (ventral or vertical) of one fetus only, or a malformed fetus. The 
delivery of twins is effected as follows: Before extraction of the more 
advanced fetus, the second, lying more deeply in the uterus, is repelled, 
generally by hand, but if it is impacted, by means of a cnilch fixed by 
cuffs to the presented fore or hind limb. 

Embryotomy is performed on the same lines as indicated fora single 
fffitus. 
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In dropsical conditions of tLe foetus (anasarca, hydrothorax, ascites) 
the following rules should be regarded: By deep incision into the foetus, 
evacuation of cystic swelling of the skin is effected, until the anterior 
parfof the body (assuming the presentation to be anterior) is so approxi- 
mated to the pelvic inlet that total embryotomy can be performed 
(amputation of both fore limbs, thoracotomy, exenteration and finally 
reduction of the size of the hind part of the body). It may be decided to 
use the vakufakt for the fragmentary removal of the vertebral column. 
When abnormal accumulations of fluid in the thoracic or abdominal 
cavities constitute an obstruction to delivery, these cavities must be 
opened in the usual way. 

The dangers associated with delivery of a double-headed fetus can 
be obviated by successive amputation of each head, using a saw 
embryotome. 

The operative treatment of hydrocephalus consists in reduction of the 
size of the cranium. If the membranous portion forms the chief obstruc- 
tion, it is generally sufficient to incise the highest point of the fluctuating 
swelling. Reduction of the size of the cranium will then allow entry of the 
head into the pelvis, and delivery by means of eye hooks. If the obstruc- 
tion is due to the bony cranium itself, this must be sawn through, and the 
sawn surface covered by a towel during extraction. 

Obstruction caused by congenital curvature of the cervical vertebras 
is most easily overcome by division of the neck, using the chain or wire 
saw, or by Plianz’s embryotome. 

In deformities of the extremities (contractions and ankyloses) ampu- 
tation performed on general principles is best, section being made at the 
carpal or tarsal joints respectively, svith the rvire saw embryotome. It 
should be undertaken as soon as ri^dity is detected, for futile attempts 
at extension not only fatigue the operator, but are dangerous to the 
mother. . 
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advanced, delivery can often be attained by twisting the foetus by force 
applied to those parts of it outside the vulva. 

Delivery in cases of chondrodystrophia congenita (bulldog or otter 
calf), without operative interference, is only to be considered when the 
maternal pelvic conditions are favourable and the width of the fcelal 
trunk is not excessive. 

Extraction of a case of simple Essura abdominalis presents no serious 
difBculty, as a rule, after removal of the prolapsed viscera. 

Cases of peresomus elumbus ate not more difficult than that of 
schistosomus, provided that the anterior part of the body is not abnor- 
mally large or the fore limbs are not markedly contracted and ankylosed, 
A feetus with congenital curvature of the neck, often associated with 
malformation of the head (the curvature of the skull usually corresponds 
to the convex curvature of the vertebral column), and also with shorten- 
ing of the extensor or flexor tendons, so that the digital joints are at 
right an^es to the metacarpus, is relatively common in the mare. 
Delivery by forced traction on the fore limbs, without previous division 
of the neck, may be carried out satisfactorily, but only when the fetus is 
small and the pelvic space in the mother sufficiently roomy. In all other 
cases embijotomy is indicated from the outset. 

Delivery of fetus with a double head, double face, hydrocephalus, or 
tumours of the neck can only be effected without previous embryotomy 
when the width of the genital canal is sufficient to allow its passage. 

Indications for Embryotomy. The multiplicity of the malformations in 
the calf and foal, and the differences with regard to presentation, posi- 
tion and posture in each individual case render it difficult to formulate 
any general rules. However, the result, at least in certain forms of mal-' 
formation, can often be favourably inOuenced by adopting certain 
prrntaples. 

In the case of schistosomus reflexus typical methods of operating are: 
(!) Halving the body with the chain or wire saw at the most prominent 
part of the convexity of the vertebral column, when the extremihes Ee 
towards the uterus; or (2) removal of the fore limbs with the shoulder 
blades (sub- or percutaneously) when the fetus is presented by all four 
limbs. Limb contraction or ankylosis of the joints, and also oblique 
presentation of the deformed fetus, require special treatment adapted 
to the conditions prevailing. In any case, amputation of the limbs, so 
performed that sharp bony stumps are left on the trunk, is to be avoided 
as far as possible. 



CHAPTER 22 
EMBRYOTOMY 

E^^^RYOTO^{Y comprises aU cperations on (he foetus, perfonned within 
the body of the mother, for the purpose of reducing its size by the divi- 
sion of certain of its parts, The term partial embryotomy is applied 
when division of a sin^e part of the foetal body is sufficient to overcome 
the obstruction to deliveiy, and the term total embryotomy when the 
fatal body has to be divided into several parts, usually extending from 
one end to the other. 

Partial embryotomy is usually performed when the size of the fatus, 
in comparison with that of the mother, is normal, and the genital canal 
is of nonnal width. Total embryotomy is most often required when the 
fatus is of abnormally large size or presents certain pathological 
changes, and less often in abnormally narrow conditions of the maternal 
genital canal. 

Partial embryotomy may be performed with the object either of ob- 
taining sufficient space for the correction of a faulty posture, presenta- 
tion, or position which constitutes an obstruction to actual delivery, or 
for the removal of a direct obstruction. 

Technically, the different methods of dismemberment of the foetus fall 
into tivo groups— the subcutaneous and the percutaneous, according to 
whether (he skin of the part (o be separated is retained or not. In the sub- 
cutaneous method, therefore, the actual amputation of the part in 
question, usually a Umb, must be preceded by removal of the skin, and 
after sufficient division of muscular and articular attachments to 
the trunk, the limb is “drawn through the skin.” The advantages of the 
subcutaneous method — i.e., protection of the uterine wall by the skin 
against injury from the use of instruments, and the maintenance of a 
firm point of action for subsequent traction — are counteracted by its 
disadvantages. The operation takes much longer (o perform and may 
lead to contusion of the genital passage. The advantages of the per- 
cutaneous method — the possibility of a rapid, definite and impressive 
operation — are not always attainable in practice on account of the ex- 
pensive and elaborate equipment required. In addition, experience and 
rational methods are essential if the mother is to be safeguarded. 
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in progress. 

3. Experience shows that the mare is more sensitive to extensive 
embr>’Otomy than is the cow, and thus, on principle, dismemberment of 
the fetus in the mare should not be commenced until manipulative 
methods of correction have failed. An exception to this rule b in the 
case of an extremely emphysematous fetus. Even in certain faulty 
postures, such as lateral displacement of the bead and nape posture, and 
abnormal presentations, such as ventro-vertical, which necessitate 
embryotomy in the cow when attempts at correction have failed, in the 
marc, under certain favourable conditions, forcible extraction is not 
only le^timate but sometimes even preferable to embryotomy, Kpeci- 
aUy when the conditions present tender any dbmcmberment areording 
10 plan impossible. ^ 
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CHAPTER 22 
EMBRYOTOMY 

Embryotomy comprises all operations on the foetus, perforraed within 
the body of the mother, for the purpose of reducing its size by the divi- 
sion of certain of its parts. The term partial embryotomy is applied 
when division of a single part of the fatal body is sufficient to overcome 
the obstruction to delivery, and the term total embryotomy when the 
fatal body has to be divided into several parts, usually extending from 
one end to the other. 

Partial embryotomy is usually performed when the size of the fatus 
in gomparison with that of the mother, is normal, and the genital cana 
is of normal width. Total embryotomy is most often required when th< 
fatus is of abnormally large size or presents certain pathologica 
changes, and less often in abnormally narrow conditions of Ihe malcnia 
genital canal. 

Partial embryotomy may be performed with the object either of ob 
taining sufficient space for the correction of a faulty posture, presenta 
tion, or position which constitutes an obstruction to actual delivery, o 
for the removal of a direct obstruction. 

Technically, the different methods of dismemberment of the fatus fal 
into two groups — the subcutaneous and Ihe percutaneous, according l( 
whether the skin of the part to be separated is retained or not. In the sub 
cutaneous method, therefore, the actual amputation of the part ii 
question, usually a limb, must be preceded by removal of the skin, anr 
after sufficient division of muscular and articular attachments t< 
the trunk, the limb is ‘'drawn through the skin.” The advantages of th< 
subcutaneous method — i.e., protection of the uterine wall by the sfcii 
against injury from the use tjf instruments, and the maintenance of i 
firm point of action for subsequent traction — are counteracted by it 
disadvantages. The operation takes much longer to perform and ma; 
lead to contusion of the genital passage. The advantages of the per 
cutaneous method — the possibility of a rapid, definite and impressiv 
operation — are not always attainable in practice on account of the e? 
pensive and elaborate equipment required. In addition, experience an 
rational methods are essential if the mother is to be safeguarded. 

2S0 



CHAPTER 23 


INSTRXJMENTAL EQUIPMENT FOR EMBRYOTOMY 

In the present state of our knowledge of embryotomy in the cow and 
mare, a comparatively small number of instruments will be found quite 
sufficient to serve all purposes. This is especially the ease when the opera- 
tor is familiar with the use of the wire saw embryotome. At present, 
however, there is no agreement in veterinary circles as to which of the 
recently devised sawing or perforating instruments is the best, nor to 
which the term “universal instrument” is applicable, if such a designa- 
tion should be used at all. 

The following description applies chiefly to the most recently intro- 
duced equipment. When older instruments, which are still useful for 
certain purposes, are referred to. they are introduced for the purpose of 
instructing the beginner that under certain conditions the object in 
view can bo attained by simple, practical and adaptable methods. Lastly, 
the selection has been made as the result of the author’s personal experi- 
ence, and that of his assistants, in the course of eighteen years. 

HNGER KNIVES AND HAND BIBRYOTOMES 
For incisions in the skin and 'muscles tliree types of knife are em- 
ployed: Giinthcr’s finger knife modified by Tapken with a hooked cut- 

Fio. 144 a. — Vennerhou!’s 

EsrBRYOTO'IE. 

ting edge (both rings must be larger than the width of the operator’s 

finger), Vennerholm’s embryotome {Fig. 144A)andMoUer's embryotome 

(with five exchangeable blades). 

SPATULAi 

For subcutaneous embryotomy, both in the extended and in the com- 
pletely nc.xcd positions of the limbs, Keller’s semi-sharp, indivisible 
spatula has been found the most serviceable instrument (Rg. 145). It is ' 
363 



Fio. 144 . — GOntiier’s Finger Knife 

MODinED BY TAPKE.N. 
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jnakes it necessary for operatU’e procedures to be performed with the 
animal in the recumbent position, but this is by no means a disadvantage 
if the hind parts are raised. On the contrary, with the mare or cov 
recumbent under deep regional amsthesia, the relaxation of the genita 
passage provides greater fadlity for the manipulation of instruments 
than when the animal is in the erect position and the force of abdomina 
pressure has to be counteracted. 

6. Embryotomy is contra-indicated while the fetus is still alive. It 
death may be brought about, in anterior presentation, by penetratioi 
of the brain, using a metal rod passed through the naso-pharynx, or b 
cutting the carotid arterj’ or puncture of the thorax ; and in posterio 
and breech presentations, by laceration or rupture of the umbilical cord 

7. When removal of a limb is to be performed subcutaneously in ; 
recently dead fetus, separation of the skin should be preceded by tbi 
induction of artificial emphysema in the field of operation, by the sub 
cutaneous injection of air, using a hypodermic needle and air pump. 

8. It should be kept in mind from the beginning until the enc 
of embryotomy, that the owner expects a favourable result as regard 
the mother, and once embryotomy is commenced it must be completed 
It is therefore advisable, before starting, to decide whether the equip 
ment to hand and also the operator’s experience are sufficient fo 
the complete accomplishment of the task, or whether special instrument 
or a consultation with a colleague are necessary. 

9. Before commencing operation it is necessary to determine, by i 
careful examination, whether the genital passage has already bcej 
severely injured, especially by lay interference. If, owing to impaction o 
the fetus, this cannot be decided, the possibility of such injury shoult 
be reported to the owner before commencing. 

10. If the general condition of the animal or the results of loca 
examination reveal that there is little prospect of a successful result, a! 
attempts at embryotomy should be abandoned and destruction of tbi 
animal recommended. A fruitless attempt at embryotomy to save thi 
life of the mother is valueless to the owner and derogatory to lh( 
obstetrician. 
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the limbs at certain joints. Persson’s chain saw and Pllanz’s embryo- 
tome, with its strong chain knife, may be used for the same purposes. 



Fig. 146.-*-Reinforced Masch’s Chain Knife, Vienna Model. 

especially for cutting through bone, but Persson’s instrument is liable to 
become fixed when dividing long bones transversely. In Peterson’s 



l^iG. 146 a.— Persson’s Chain Saw. 


model the rods of the embryotome are covered by a tube to prevent 
injury fo the vagina. 

M^UAL WIRE SAWS 

The original wire saws of van Staa and Ehlers, without tubular or 
spiral protections, have now been superseded by the wire saw 
embryotome. 

WIRE SAW TUBULAR EMBRYOTOMES 
1. Thygesen’s Embryotome (Fig. 147) consists of two metal tubes 
70 cm. (28 inches) long, firmly fixed together. The anterior end of 
each tube carries a perforated, rounded head, made of the hardest steel. 



Fio. 147 .— T^gesen’s Embryotove. 


The heads are connected with each other and with the tubes, making the 
total length of the instrument 73 cm. (29+ inches). The tubes are con- 
nected by three transverse bridges to give the instrument rigidity, and 
the posterior one carries a detachable handle. A steel wire saw is used 
in this and all other tubular embryotomes. 
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especially useful for decortication of the limb and subsequent division 

of the muscles attaching it to the trunk. It is controlled by the other 



hand lying outside the sldn. It is advantageous, but not indispensable, 
to use Bruin’s short spatula for making the initial pocket, and the 
decorticating knife for prolonging the skin incisions. 

The end of the blade is blunt and flattened transversely, somewhat 
resembling a duck’s beak in shape. The cutting edge of the knife is 
protected by a metal guard, which is allached by Iwo small screws to 
the handle. When the guard is fixed there is an aperture of about 2 mm. 
between it and the blade. The instrument is most useful for subcutaneous 
amputation of a fore limb. A small indsion is made with an ordinary 



Fio. 145\.— Charus Roberts' Emsrvotomy K-stte, 

scalpel on the lateral aspect of the fetlock. Into this incision the beak 
of the knife is inserted. Having tensed the limb, the knife is steadily 
pushed forwards, cutting the skin as it goes, until the region of the 
cartilage of the scapula is reached. The advantages of this knife ov^er 
the hooked knife are t The operation is easier and the skin is cut to'an 
even depth throughout. Decortication of the limb is earned out with 
the fingers assisted by the beak of the knife. The muscles and other 
structures in the axilla can also be easily cut by forcing them between 
the knife and its guard. The guard rendere the instrument a perfectly 
safe one. 

CHAIN KNIFE AND CHAIN SAW 

At the author’s clinic a reinfoTced instrument 50 cm. (20 inches) long, 
similar to Lindhorst’s chain knife, is empfoyed for division of the skin 
and soft parts in the direction of traction (Fig. 146). It is also used for 
longitudinal division of the vertebral column — c.g. after operative 
removal of the trunk up to the lumbar vertebraj, and for amputation of 
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Bergsma’s cmbryotome is a modification of Neubarth’s instrument, 
with a single tube, and a single central canal in the head. 

3. The Hannover Modification of Thygesen’s Embryotome (Fig. 150). 
This consists of two thin steel tubes, 90 cm. (36 inches) long, each 
carrying a centrally perforated, rounded hard steel head 2*5 cm. 
(IJ inches) in diameter. During the operation of sawing the tubes are 
firmly fixed together by a movable rod, fitted with two cross-ch'ps. The 



Fig. ISO. — Hannover Modihcation of Thygesen's Emdrvotome (Liess’ Model): 
Liess* Ball Grips and Threading Sound. 


lower of these carries a large screw which serves both for fixing the con- 
necting rod and as a handle. This arrangement facilitates: (1) the appli- 
cation of the wire loop to that part of the fcetus to be removed, when 
employing angular sawing; (2) the introduction of the tubes uncon- 
nected, but lying 6lose together, and subsequent fixation when in posi- 
tion (an advantage especially for transverse division of the fcetus); 
(3) amputation in the axis of traction, for the wire can be drawn around 
the part to be removed by means of the loop introducer and subsequent 
fixation. of the two tubes. 

For fixation of the embryotome to the body of the fcetus Lappe has 
. devised a special head plate carrying sharp eye hooks. A single or divided 
threading sound, which also serves as a cleaning rod, and two ball grips, 
which also serve as introducers, complete the equipment of the instru- 
ment. 

Any form of forward sawing, by diverting the direction of the tubes, 
is, in the author’s experience, unsatisfactory, and consequently a 
description of the method and of the fixation claw employed when 
it is attempted, is considered unnecessary. 

4. Other Forms of Wire Saw Tubular Embryofomes. In Eikelenboom’s 
“Prinophore” sawing is performed through tubes which are movable, 
but connected posteriorly by a joint. By this means the tubes can be set 
at an an^e and partly enclose the foetal part. 

Thunberg’s fixation embryotome possesses the advantages that it can 
be better adapted to different cases, that friction of the saw is reduced, 
and that the wire can be changed without removal of the instrument 
from the vagina. 
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As a grip for sawing, Thygesen uses a small, perforated metal handle, 
with a screw attachment for securing the wire, but other types of 
handle, in which the wire is held between broad metal plates, have 
proved more useful, because they avoid the possibility of injury 
occurring through the ivire kinkirrg (those of Simon, Schebilz, Liess— 
Fig. 149), 

2. Ncubarth’s Fretotome (modified by Beneseh) (Fig. 148). This com- 
prises a single metal tube, 75 cm. (30 inches) long, made in two parts. 



Be. Wt.— NtusAKTu's FoTOTOMr, Mooifiro by BrsiiCH, wttii Tubeading Soum>. 


and connected hy a screw joint. The hard steel head is perforated by 
two funnel-shaped canals, the orifices of which have rounded cdges.The 
head is scroved on to the shaft. The total length of the instrument, with 
the head, is 80 cm. (32 inches). To reduce the diameter of the head, one 
side is flattened, and when using the instnlment for angle cutting the 
fiat surface must be directed away from the skin. The free end of the 
tube is divided into two halves by a movable, ring-shaped, metal plug 



Fm. I4S. — Simon's ilANpu: ro* W'mB Saw. 


with a cross-pin. The pin is always placed at right angles to the flat side 
of the head. The object of the division is to prevent crossing of the wires 
during introduction with the threading sound. The latter is especially 
liable to occur when cmplojing wire which has been previously used 
and has become twisted. It also senes to prevent crossing of the wires 
during pauses in sawing. During introduction of the free shank of the 
wire, the one already lying in the opposite division of the tube should be 
draw n taut. As a handle the author employs Simon's saw grip (Fig. 1 49). 
The instrument is held in position by an adjustable clamp. 
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ordinary pin loop. The roller embryotome can be used for dismember- 
ment of the fffitus both in anterior and posterior presentations. Sawing 
at angles of approximately 180 to 60 degrees to the line of traction can 
be effected, whilst direct sawing can be employed by the addition of 
Glattli’s spiral tubes (Fig. 151 a). 



Fig. 15Ia. — Glattu’s Spiral Tubes. 


Reetz describes the use of the instrument as follows; The saw is to be 
tensed to its limit by retention of the yielding shank, and firm traction 
on the part of the fetus to be amputated. Sawing is performed with the 
upper part of the body inclined backwards (the position of a discus 
thrower) and traction executed with lateral movements of the shoulders. 
Short pauses are made during section through bones, whilst care must 
be taken, during final division of the last bridge of skin, that the saw 
does not form an acute angle. This can be prevented by pressing the skin 
against the saw with the hand, or, when Glattli’s spiral tubes are being 
used, by inserting a linen pad between their anterior ends and the skin, 
thus providing a greater radius of curvature. It may be decided to divide 
this last bridge of skin with the finger knife. The duration of the opera- 
tion is considerably shortened, and the wire spared, by a preliminary 
incision of the skin in the correct place, before applying the saw. 

BAHLKE’S MODUFIED EMBRYOTOME (AFTER MEYER-SCHLICHTING) 

This instrument consists of a metal plate with rounded ends 13 cm. 
(5i inches) long and 5-5 cm. (2J inches) wide (Fig. 152). To one surface 
is attached a stout hook, for fixing the instrument to the fetus, and on 
the other are two flanged plates. The upper of these is circular, and the 
lower semicircular carrying an eccentric arm. The upper, circular, 
flanged plate serves for fixing the upper spiral tube of the saw (it is 
fitted with a screw for the purpose). Whilst the lower spiral tube is fixed ' 
between the two plates. The eccentric arm is perforated for the attach- 
ment of a snare, by which it is possible to apply the necessary tension. 
The instrument is introduced by means of a detachable, flexible steel 
rod 80 cm. (32 inches) long, with handle. The two spiral tubes can be 
fixed with their orifices directed to the same side, either right or left, or 
to opposite sides. The wire saw employed may be of four-strand 
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For passing the wire loop over parts of the foetus difficult to reach by 
hand, various introducers have been recommended, but as a rule they 
are unnecessary. 

The Technique of the Wire Tubular Embryoiome 

In all these instruments the saw comprises twisted steel wire. Gener- 
ally the wire employed is made of four strands and is 6 to 10 metres 
long, but sometimes wire of a stronger texture is used. Kinking of the 
wire during operation may occur with either form, but it is more com- 
mon with the finer than with the stouter wire. On (he other hand, the 
latter less readily cuts the skin. It is important that kinking of the wires 
during operation shall be avoided. The operation of sawing is per- 
formed from the shoulders, using the weight of the body, rather than 
from the arms alone. At first— that is, during division of the skin — 
rapid strokes are employed, but afterwards long and forcible (not 
violent) ones. Short intervals of rest are taken, when the assistant may 
be changed, but during these pauses tension must be maintained on the 
wire to prevent kinking and twisting. 

Sawing through loose skin is difficult, and thus the part to be removed 
should be well stretched. This may be facilitated by the use of double 
hooks. 

REETZ’S WIRE SAW ROLLER EMDRYOTOME 

Fixation of this instrument to the skin of the foetus, and protection 
during sav^ing, are effected by means of a roller guide. It consists of a 
German silver cover for the saw, 5 cm. (2 inches) wide and 90 cm, 
(36 inches) long (Fig. 151). The anterior end is slightly deeper, and 
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Fio. 131.— Rtrrz Roixxr Embryoiome. 

carries two hooks for fixing it to the fetus. The hooks can be sheathed 
or e.xposed by means of a rod. Behind the hooks arc the rollers for the 
wire saw. The posterior end carries spring eyelets through which the 
nires are threaded. The most suitable wire for this embry oiome is that 
introduced by Reetr, 3-5 metres long and made of two or four strands 
(R-* and R* saws). Wooden bandies for working are attached by an 
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thickness or stouter. The latter has less tendency to twist, but does 
not so readily cut through the skin. Also it soon becomes smooth. 

Bahlke adopts a special introducer for the saw, but the ordinary 
introducers, such as Schriever’s, are equally suitable. As grips for the 
wire, either Meyer-Schlichting’s ring-shaped handle (with this the wires 
and the spiral tubes are fixed simultaneously), Schebit’s (Fig. 153), or 
Simon’s handles, can be used. When using the wire saw with the pro- 
tective spiral tubes alone, in direct or approximately direct sawing, the 
Meyer-Schlichting’s holder (Fig. 1 52, b) is suitable, for it fixes the ends 
of the tubes and protects the hands when the tubes become hot. 

The technical details of sawing are fundamentally the same as with 
tubular or roller embryotomes. 

In order to spare the wire, a preliminary skin incision at the appro- ■ 
priate site may be made with a finger knife, and, again, the final division 
of the skin may be carried out with the knife, to avoid acute-angled 
kinking of the saw. 

HENNING’S EMBRYOTOME 

A simple and comparatively inexpensive instrument has been intro- 
duced by Henning, which includes certain features of both the Meyer- 
Schlichting and Danish types. It comprises an irregularly triangular 



Fig. 153a. — Henning’s Embryotome. 


metal plate, with rounded edges, perforated by three holes. The anterior 
pair serve for the passage of the wire saw and the posterior one for the 
attachment of a snare. It carries a hook for fixation to the fetus. The 
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Fig. 152. — Bahuce’s Modification of Mcyer-ScihjchttnC’s Embryotome, with 
Wire Saw a.\d Spiral Tubes roao os One Sroe. 
a. Lateral view of the head with Ranged plates and hook ; b, holder with spiral tubes 
inserted. 




Fio. 153 . — Wire Saw Grips. 

a, Nleycf-ScWichtirg’s {which may also be used as introdocers); t, Schebitc. 
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of the two joints, in front of and behind the spiral saw, is to prevent the 
latter passing through the wall of the spinal canal in cases in which there 
is curvature of the vertebral column. A lever 35 cm. (15 inches) long, 




rio. 154. 


a, The Beckcr-Schyulcr N-akufakt with guiding rod carp’ing jointed knife and bearings; 
0, har;wn hook for posterior and breech presentations; e, wire hook for prolonging 
the guiding rod; d, spiral saw with terminal joints (substituting the guiding rod with 
jointed knife), with lever and bolt. 


fitted to the hinder end of tliis rod, serves to rotate the spiral saw into 
the spinal canal, whilst by means of a bolt, fonvard movement of the 
saw can be blocked, and tlic vertebral column broken at the desired 
point. 
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instrument would appear to be useful for transverse amputation, 
especially of structures already lying in the vagina, such as the head and 
neck, or limbs. Henning himself (Tierarztl, Rdschau, 1936, 42, 306) 
describes its method of employment in breech presentation. 

STUVEN’S RACfflOPHORE * 

This was the first instrument to be invented having as its principle 
destruction of the fretal vertebral column and its surrounding tissues, so 
that the width of the foetus, when stretched, became so reduced that it 
could be delivered in the extended position. It is suitable in cases of 
absolute oversize in the calf and may also be used in breech presentation 
after destruction of the ftetal pelvis. 

The instrument consists of a metal tube, the anterior end of which 
comprises a drill, and in its lumen, the rachiophore rod and spinascope 
are introduced. The spinascope serves to determine the presentation of 
the fetus, whilst the rod, introduced into the vertebral canal, fixes the 
instrument. 

THE VAKUFAKT (BECKER-SCHOtTLER) * 

The principal object of the “evacuator” is not to destroy the vertebral 
column itself, but to saw around if, so that it can be removed completely. 
The instrument is especially suitable in cases of abnormally large calf, 
presented anteriorly. In posterior presentation and in certain raal- 
postures it should only be used with the aid of harpoon-shaped hooks. 
The instrument (Fig. 154) consists of: (1) A metal tube 70 cm. 
(28 inches) long with a trephine, protected by a sheath, at its anterior 
end, and handles for screwing at the other. (2) A guiding rod, with 
a small folding knife at the head end and hvitb a detachable handle at the 
other, and an eyelet to which a prolongation rod may be attached. (3) A 
number of plate-Iifce beatings for the guiding rod. 

A longwire hook is provided which, when attached, serves to lengthen 
the guiding rod. Another rod, carrying a harpoon hook at its anterior 
end, replaces the guiding rod when the instrument is being used in 
posterior and breech presentations, and in certain faulty positions, such 
as dorso-transv erse, and also in abnoimal postures, such as lateral devia- 
tion of the head and breast-head posture. More recently Becker has 
replaced the guiding rod carrying the folding knife by one fitted with 
a jointed spiral saw, for destruction of the vctrebral column. The object 

• It IS tmprohabje dial English traders will be familiar wilh these imlniments. 
—J. G. W. 
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REMOVING THE EXTENDED HEAD OR LIMB 
dissected away from the region of the occipito-atlantal joint, and after 
severing the muscles and ligaments the joint is disarticulated. The head is 
finally removed after dividing the muscular and subcutaneous connec- 
tions. The three flaps of skin remaining {the two ear flaps and the man- 
dibular flapj are incised to receive short wooden rods, which serve for 
the attachment of traction snares. 

2. By the Wire Saw Tubular Embryotome. This method is usually 
employed when the head is situated in the va^na. The wire loop pro- 
jecting from the head of the instrument is passed over the foetal head. 
The instrument itself may be placed on the dorsal, ventral or lateral 
aspects of the neck, according to which is the most convenient in the 



FJO. 156. — AMrlTTATION OF TIIE HEAD, USING THE MODinCO NCUnARTTl’S F<ETOTOME. 
The application of the other tubular cmbryolomes is similar. During sawing the head is 
extended. Amputation of the head with the whole of the neck can ^ effected by 
suitably fi-xing the instrument against the withers. 

space available. Wlicn employing the modifled Neubarth’s foitotome, 
the curved side of the head of the instrument is directed against the skin 
(Fig. 156). 

When using the Hannover instrument, any difficulty in passing the 
wire loop over the head may be overcome in the following way: Both 
tubes tying free and close together, with the wire threaded through them, 
are introduced into the mandibular .space. While one tube is held 
stationars’ in this position, ihc other is passed over Ilie occiput and 
around the head, carrying the wive saw with it, uittil it regains the man- 
dibular space. In this way the neck is snared. The tubes arc then fi.scd 
by appljing the fixation rod from the free ends. For amputation of the 



CHAPTER 24 

METHODS OF REMOVING THE EXTENDED HEAD OR AN 
EXTENDED LIMB, EITHER ENGAGED IN THE PELVIS OR 
DISENGAGED 

A. Amputation of thf Head 

1 . Drahn-Linflhorst'sMcthod (Fig. 1 55). — This method is only applic- 
able when the head is already outside the snilva. It is indicated when it 
is wished to preserve the skin for subsequent traction, as in the case of an 


rio. 155 . — Ampittation of the Head ovmbc the Vulva by CjiAHN-LiNPHORiT^s 
Method (a and o), and the Fdono of Short Wcxdden Rods wmi Snares for 
applyisc TRAcnos (c). 

emphysematous fetus, or one in which there is marked friction resis- 
tance to delivery. Two symmetrical incisions are made, extending from 
the occiput in front of the ear to the angle of the mouth. The skin is 
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is fixed between the shoulder blades. During sawing the head and 
neck must be held tense. 

(b) Without the hook plate, but with the spirals secured in the 
“holder” (Fig. 157 a). The spiral tubes, enclosed in the holder, lie in 



Fio. I57 a. — Mipur / cnou , using the "Holder.” which encloses the Spiral Tubes. 
The spiral tubes serve to protect both the vagina and the wire saw. 


the mandibular space, or on the side of the head, and are held in this 
position by hand during sawing. 

5. In cases in which there is dorsal deviation of the head, division of 
the neck can be effected either with the wire or chain saw. The head 
must be fixed previously by means of a mandibular snare or hooks 
applied near the angle of the jaw. When employing the simple wire saw, 
Glattli’s spiral tubes may be used for protection of the vagina. 

B. CostPLETE Amputation of a Fore Lisni in the Normal, 
Extended Posihon 

Sutcutancous Methods 

These methods can only be carried out successfully when the limb 
to be amputated projects from the vulva as far as the mid-metacarpal 
region. Wlien the other limb is presented simultaneously, its replacement 
in the uterus, after flexion of its joints, considerably facilitates the opera- 
tion, by prowding more space. 

1. By the Kcllcr-Bcnesch Modification of dc Bruin’s Method (Fig. 158). 
Skin incisions arc made on the mesial and lateral aspects of the leg, 
extending from the carpus to below the fetlock joint. The limb is fixed 
by a snare above the fetlock, and held extended. 

Prior to the application of the snare, the skin around the fetlock and 
metacarpus is separated, by dissection, from the underlying structures. 
Keller’s semi-sharp spatula is introduced subcutaneously, and the skin 
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head, together with the neck, the loop is applied nearer to the shoulders, 
whilst the head of the embryotome is held on the withers. To prevent 
the instrument slipping back during sawing, its hinder end must be 
securely fixed to the head by a cord. In some cases the head of the in- 
strument can be held in position by the hand. 

3. Using the Roller Embryotome of Reefa. After passing the wire loop 
over the head of the ftetus, the instrument is introduced into the man- 
dibular space, or to the side of the neck, and fixed by engaging the hooks 
in the skin. The line of sawing is approximately at right angles to the 
line of traction. When amputating the head with the neck, the hooks ate 
applied to the withers. 

4. Amputation at the Neck, using the Meyer-Schlichthig Embryo- 
tome. This can be employed in two ways: 

(a) By means of the hook plate. The spiral tubes are fixed to the 
plate with their ends in the same direction and projecting 1 to 1 -5 cm. 



Fio. !57. — AstruTATios or the Exn><DED Head wirji the MEYtR-ScinjCHTiNO 

£>f»ltVOTCkVfE. 

T2i* pUte M £.5^ by the hook to the skin of the Jbreann, fixation ma y atm be applied 
nwrer to the «Tpus or to the shoulder repon. ViTicn fixed at the mtherr. the spiral 
tubes must face in opposite direeiions. 

ii-i inch). The wire loop is complete. The loop is passed over the 
fetal head, and the plate fixed by engaging the hook, either to the side 
of the neck or, when the fore limbs arc strongly engaged in the pelvis, 
to the skin of the forearm (Fig. IS7). The hook remains fixed during 
sawing, by strong traction on the rod (or snare in the case of the 
original instruroenf). When amputating the head and neck together, 
the spiral tubes are fixed on opposite sides of the plate, and the hook 



REMOVING THE EXTENDED HEAD OR LIMB 279 
using the finger knife, dissecting knife, or Venncrholm’s knife,* and any 
subcutaneous connections remaining are broken down with the fingers. 
When the work with the spatula has been thoroughly carried out it be- 
comes unnecessary to use the finger knife for dividing the muscular 
connections. 



The fetlock joint is next disarticul.atcd without severing the skin, and 
.1 traction snare applied to the distal end of the metacarpal bone. By 
the application of uniformly increasing traction the decorticated limb 
• Charles Robert’s knife (Fig. 145a) IS most witablc for lliis purpose. — J.G.W. 
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separated on the mesial aspect of the leg as far as the axilla, and on the 
lateral to the cartilage of prolongation of the scapula. This is followed 
by division of the muscles connecting the scapula to the thorax and back 



{deltoid, trapezius, serratus magnus, superficial and deep pectorals, and 
the brachio^ephalicus), together with the vessels and nerve trunks. 
The mesial skin incision is then completed up to the axillary region. 
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2. Zwick’s Method (Fig. 160). Two deep incisions are made at the 
superior and inferior angles of the cartilage of the scapula, and between 
them, by means of the index finger, a canal is made under the scapula. 
Using a snare introducer (Zwick’s or Lindhorst’s), the chain saw, wire 



saw, or chain knife is passed through the canal, and by sawing the skin 
and other structures the limb is for the greater part separated from 
the thorax. Complete separation of the skin and muscles lying on top of 
the cartilage of the scapula is effected with the finger knife. In this 
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is detached from the thorax and remox'cd. The digits, still attached to 
the skin, serve as a point of fixation for a traction cord in the final 
delivery of the feetus. 

2. Usins the Modified Pflanz Ellraclor (Vienna Model).*— With a fillBer knife 
a ion^tudinai skin incision is made from the centre of the inner aspect of the 


By mcatis of a crarik the ring is driven subcutaneously up the limb until it has reached 
the shoulder joint. As the ring is passing ^rough the vulva care must be taken to 





'll ' . ' : I . ^ ^ ^ I , 

removed without crushing the maternal passage As the extractor is made of 
flexible material it must be secured to the limb by a cord during operation, to prevent 
its bending. 

instrument. 

Jts disadvantage is that its use is limited to removal of extended limbs. 

Perenfaneous Methods 

As was the case in subcutaneous methods, replacement of the second 
limb into the uterus facilitates removal of an extended limb by per- 
cutaneous methods. 

Amongst the older, but still useful, methods are the following: 

1. The Albrccht-Iindhorst Method. An incision is made between the 
cartifage of the scapula and the thorax, using a finger knife, and into 
this the chain saw or wire saw is inserted. During the operation of saw- 
ing the limb is drawn tense and abducted. IF, with the limb extended, 
the site for making the incision cannot be reached, it can usually be 
effected after repelling the limb into a state of shoulder flexion posture 
(p.299). 

* For detaili of the construction and illoslrations of this instrument see Tierorvt 
Arcklv iPraser Arckh), \SQ2. 



283 


REMOVING THE EXTENDED HEAD OR LIMB 
(i) By nearly direct or obtuse-angled sawing (Fig. 162). By this 
method the limb can be severed from the thorax with the least demands 



on the wire saw, and without the danger of sawing through the scapula. 
A deep incision is made just beyond the cartilage of the scapula, through 
the sldn and muscles. If limitations of space make this dilBcult, the 
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connection, the higher the original incisions are made, the less is the 

subsequent cutting necessary. 

More recent operaEons include: 

3. Using the 3Vire Saw Tubular Embryotoine. This may be employed 
in two ways: 

(a) By indirect or acute-angled sawing (Fig. 161). The wire loop is 
passed over the snared I'unh and up to the axilla, whilst the instrument is 
introduced up the outer aspect of the leg, until its head lies against the 
cartilage of the scapula. When using Neubarth's foetotome, the flat side 
of the head should be directed towards the uterus and not towards the 
fatus. After securing the instrument to the limb by a cord, and whilst 



FjO. 161. — AMnJTATtON OF THE RlOHT FoRE LlMB LH LOT LATERAL DlSPLACUIENT 
or THE Head, by Acute-Ancixo Sawing, ijsino the FtErartiME. 

In adiJj'lion to finnJy tnodisg ilw instniinnH to the carpal or mcCa^rpal regions, its head 
niiist be held fast against the lide of the Ihoraa in the region of ibe cartilage of tbc 
Kapnla,by band (the latter is not shown in the figure). 

the operator is constantly applying pressure in order to keep the head 
in the proper position on the scapula, the work of sawing isconnnenced. 

In this method the direction of sawing is at an angle of 160-170 
degrees to the line of traction, and thus the wear on the head of the 
instrument is very great. The disadvantage of the method is the fre- 
quency with which a part of the upper portion of the blade of the 
scapula is left attached to the foetal thorax after removal of the limb. 
This sharp-angled fragment of bone must always, if possible, be re- 
moved, before applying traction to the fetus. This is best effected using 
the wire saw. after first making a skin indsion over the cartilage, with 
a finger knife or Vennerholm’s knife. 
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of the right limb), and the wire saw inserted. The limb is snared, and 
after passing the wire loop into (he axilla, the embryotome is introduced 
along the dorsal vertebrjc, on the opposite side, as far as possible, and 



hooked to the skin. The plate should lie about 10 cm. (4 inches) behind 
the scapula of the opposite limb, and about two fingers’ breadth from 
the mid-line (see Fig. 163). Fixation by means of the hook is effected 
by firm pressure of the plate against the skin, and the application of 
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fetal head should be amputated previously. The wire loop of the saw 
is passed over the limb and inserted into the incision, whilst the em- 
bryotome is advanced along the mesial aspect of the leg until its head is 
in the axilla. It is unnecessary to fix the end of the limb to the instru- 
ment, but during sawing the bead must be held, by hand, firmly in the 
axilla. Before commencing sawing, it must be ensured that the loop Hes 
between the elbow and the thorax, and not over the lateral aspect of the 
elbow or shoulder joint. 

4. By Means of the Reefz Holler Embrjotomc (Maximmn Angle 
Sawing). The wire loop is drawn through the roller bearing and provi- 
sionally fixed by means of the screw at the posterior end. The embryo- 
tome is then introduced along the vertebral column until the rollers 



Fic. 163 . — ^Auputatio'i of tue Esctenoed Right Fore Umb. 050.C the Meter- 

SCKLICMTTMJ E-HBRYOrOXtE < METHOD o). 


lie beyond Ibe cartilage of prolongation of the scapula. It is fixed to the 
skin, alongside the spinous processes, by means of the hool^. The loop, 
by tensing the ends of the wires, is advanced into the axilla. During 
sawing the limb is at first kept tense, to facilitate cutting of the skin. 
When the saw has cut to about the middle of the scapula region, the 
limb is pushed forward to ensure that the scapula lies at right angles to 
the vertebral column and that cutting is between the scapula and the 
thorax, and not through the bone. (For amputation of the extended 
fore limb, including Che thorax, see p. 305.) 

5. "With the IVleyer-SchlichtiDg Embiyotome. Two methods may be 
adopted; 

(a) Using the hook plate (Fig. 163): First of all both spiral tubes are 
fixed in the plate with their orifices in the same direction (to the right 
in the case of amputation of the left fore leg and to the left for removal 
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Fia. 165. — Awm-ATiON of •ntE Left 
Fore Limb, incutoing Tire Neck 
AT m Base, using a Wire Saw 
WITH Glattu’s Spiral Tubes. 

This ■ 


commencing sawing, a deep incision 
must be made bet^Nxen the dorsal 
border of the scapula and the thorax, 
for insertion of the wire loop. 



Fig. 166. — AsreuTATiON of TTre Left 
Fore Limb, together wmi the 
Head and Neck (Neck-Shoulder 
Amputatton), using Bahlke’s 

MODIHED MEYTR - SCHLICHTINO 
Emdryotome. 
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simultaneous traction on the guiding rod or snare. In this way the wire 
saw passes around the scapula and over the back. The disadvantage of 
the method is that if the embryotome has not been fixed far enough 
beyond the shoulder of the opposite side, the scapula will be sawn 
through rather than removed completely. In addition, there is a great 
deal of friction on the wire saw. 

(6) Using the holder instead of the hook plate to fix the spiral tubes 
(Fig. 164); Operative technique is the same as that described in point 
3 (fc). An incision is made along the cartilage of prolongation of the 
scapula, through the skin and muscles, into which the wire loop is 
inserted. The spiral tubes are fixed by means of the holder, which is held 
by hand in the axilla. 

6. Using the Wire Saw with GliittG’s Protective Spiral Tubes, but 
without a Holder. The operation is performed in the same way as in 
5 (6), except that the spiral tubes, which are of greater strength, are held 
with the hand. Their position should be between the humerus and 
the lateral aspect of the base of the neck, so that the loop of the 
saw is prevented from deviating laterally. To avoid the spiral tubes 
becoming excessively hot, it is necessary to have intervals of rest during 
sasvlng. 

Simultaneous amputation of the neck at its base may be combined 
with that of the extended fore limb, employing the methods outlined 
in points 3 (a) and (6), 5 (a) and (6), and 6. The operation, however, 
makes great demands on the saw, especially when the acute-angled 
method is adopted, consequent upon the large mass of the fcetal 
body to be divided. The diagonal section extends from the cartilage of 
the scapula on one side to the shoulder flexure on the other (Fig. 165). 
The operation is only indicated when the second fore limb lies in the 
vagina, and thus serves as a point of action for subsequent traction. If 
the presence of the head in the vagina acts as an obstruction to the 
elective appbcatitm of the embryotome, it must first be amputated 
throu^ the neck. When Meyer-Schlichting’s embryotome is used for 
amputation of a fore limb together with the neck (Fig. 166), the spiral 
tubes are fixed to the hook plate with their orifices in opposite direc- 
tions (as in transverse section), the upper being directed towards the 
shoulder of the limb to be removed, whilst the lower contains the shank 
of the wire leading from the opposite axilla. 

Finally, the engaged or disengaged limb can be amputated percu- 
taneously, after its replacement into the uterus in a state of shoulder 
flexion posture, by the methods described on page 297, 
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the fetlock joint, a wooden rod is inserted under the tendo Achillis 
and fixed by a figure-of-eight cord. By forcible rotation and traction 
on this, the hip joint is disarticulated and the decorticated limb with- 
drawn from the pelvis. 



ner*to Extractor (Vienna Model). — This is employed in a similar man- 

''hilc the limb. In order to avoid. invagination of the skin 

double ** passing up the subcutaneous tissue, it is advisable to remove the 

jg ™ trom the fetlock to the pastern joint, once the ring has passed o^e^ the 
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C. Partiai. Amputation of the Engaged, or Disengaged, 

Extended Fore Limb 

If the conditions present make complete amputation of the fore limb 
impracticable, or if partial amputation of one or both limbs appears to 
be sufficient to effect delivery of the fetus, section at the elbow or carpal 
joints, using the tubular embryotomc or wire saw with spiral tubes 
fixed by a holder, may be considered as operations of expediency. To 
avoid injury occuaing during delivery, amputation is performed at (he 
joints and not through the long bones. 

An operation which exposes the mother to less risk during delivery, 
but which is more difficult to perform, is amputation through the 
shoulder or elbow joint by an open incision, using the finger knife 
(Vennerholm’s knife). This operation would appear to be indicated only 
when reduction of the size of the thorax is unnecessary, as is the case in 
foals, or when the presentation is such that removal of the whole limb 
with the scapula is unfavourable. On principle, methods of embiyotomy 
which produce slumps, especially xvith sharp, bony edges, are to be 
avoided, except when they serve as the only points for the application of 
snares, in which case their entry into, and passage through, the vagina 
can be supervised. 

D. Amputation of the Extended Hind Limb tmirR Engaged 

IN THE Pelvis or Disengaged 

As was the case in anterior presentation, when both hind limbs are 
engaged in the pelvis, amputation of one of them is greatly facilitated 
by replacement of the other into the uterus. 

Subcutaneous Methods 

1, By the Keller-Benesch Modification of de Bmln’s Method (Figs, 
167 and 168). Maximum traction is placed on the limb by means of a 
foot snare attached to the pastern joint, and a long incision is made on 
each side of the metatarsus, extending to below the fetlock joint. The 
skin is then separated, using Keller’s semi-sharp spatula, and all 
muscles within reach, on the caudal and mesial aspects of the thigh, 
divided. Division of those groups of muscles attaching the anterior 
aspect of the femur to the trunk is partially effected with the spatula. 
The mesial incision is then continued up to the pelvis, and separation of 
the skin and division of the muscles attaching the limb to the pelvis is com- 
pleted with the finger knife or Vennerholm’s knife. After disarticulating 
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Percutaneous IVTclIiods 
1. Using the Tubular Embrj'otome. 

(a) By Indirect or Acute-Angled Sawing (Fig. 169). The direction of 
the wire loop, inserted in the groin, forms an angle of 160 to 170 degrees 



with the axis of traction. In this method the instrument is passed along 
the lateral aspect of the limb until its head is adjacent to the external 
angle of the ilium. Before sawing is commenced the embryotome must 
be securely corded to the limb, and during operation its head must be 
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inslnimcnl during ratraction of 

■ ' ' ■■ . cord. If the thigh muscles are 

■ ■ . . . ^ • divided with a spatula, finger 

3 In emergency cases, in which more elaborate instruments are not 
available, removal of a hind limb by the subcutaneous method can be 
performed with the simplest equipment, such as a finger knife or Yen- 



Fig. J68.— SuBCtrtASCom A\fFUTA-nGS of t«u Noiu.ully Placed Hind Limb. 
The hip joint is disarticulated by toisioiL The other limb is repelled as far as possible. 
The phalanges in the skin serve for the fixation of a foot snare. 


nerholm’s knife alone. A skin incision is made on the mesial aspect of 
the leg, from the fetlock joint to the under aspect of the pelvis, and the 
fingers are used for separation of the skin. This can be facilitated by 
pr^udng artifida! emphysema by pumping air into the subcutaneous 
tissue. The muscles connecting the femur to the trunk and pelvis are 
divided, as far as possible, with the finger knife. 

The conditions necessary for success are: The elimination of straining, 
the absence of impaction of the foetus and a strong arm. 
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to the opposite side. When using Neubarth’s foetotome, the flat side of 
the head is directed away from the fmtus. 

(6) By nearly Direct or Obtuse-Angled Sawing (Figs. 170, 171). The 
direction of the wire loop makes an angle of 20-30 degrees with the axis 
of traction. To prevent the saw slipping laterally, a deep incision is made 
through the skin and muscles from the sacrum to beneath the external 
angle of the ihum. The loop is introduced up the lateral aspect of the 
limb whilst the instrument itself is passed up the inside. The head of the 
instrument (including the foetal tail) is held by hand in the ischial arch. 
Fixation of the posterior end of the instrument to the limb is unneces- 
sary. Inclusion of the root of the tail in the wire loop ensures that sec- 
tion is made through the hip joint. Before sawing is commenced, the 
limb to be removed should be repelled into the uterus, and the 
stifle and hock joints flexed, because, with the leg extended, there is 
insufBcient support for the wire loop, and it is liable to slip down the 
femur. 

2. Using a Wire Saw with Glatlli’s Protective Spiral Tnbes (Fig. 172). 
The method is the same as that described in point 1 (i>), except that the 
tubular embryotome is replaced by the spiral tubes, which are fixed by 
hand at the ischial arch. Sawing has to be interrupted frequently, due 
to the spiral tubes becoming hot. This difficulty is overcome by using 
the holder to secure them. The conditions necessary for proper amputa- 
tion are the same as described under point 1 (6). 

3. Using the Roller Embryotome. The instrument is hooked, as far 
back as possible, between the vertebral column and the ischial tuber- 
osity, on the side opposite to the limb to be removed. The loop of the 
wire saw is then passed over the limb until it lies in front of the stifle 
joint anteriorly and in the ischial arch posteriorly. 

4. Using the Modified Meyer-Schlichtlng Embryotome (Fig. 173). 
When amputating the right leg, the orifices of both spiral tubes are 
directed to the right, and vice versa. The plate of the instrument is fixed 
about 10 cm. (4 inches) in front of the ischial tuberosity on the side 
opposite to the limb to be amputated. The flexibie guiding rod adapts 
itself to the pelvic curvature when the instrument is being introduced. 
The caudal shank of the wire includes the tail and lies in the ischial 
arch, whilst the cranial shank lies in the groin. During sawing the instru- 
ment is fixed by the handle, and the limb is held tense. 

In cases of lateral position of the foetus (Fig. 174) the instrument is 
fixed about 10 cm. (4 inches) in front of the ischial tuberosity on the 
same side of the vertebral column as the limb to be removed, but the 




FlO. !70. — AilPUTATlON OF TME EXTEN- 
DED Hind Limb by OBTUst-ANcLm 

SAWJVC» tSTNC THE FOTOTOtlE 
(CoRxEcr Methc®)- 

FJcxion of ibe Jinb, before sawing is coaj- 
mcrxed, facilitates divisicm through 
the Up joint. 


FlC. 171.— AitPUTATIOM OP THE EXTEN- 
DED HrSD LlilB BY OBTUSE-A?»OtED 

Sawc\<j (lN<x>RxtcT Methw>). 

*th«TB is a danger of the wire slipping 

lateraiiy. 


295 


REMOVING THE EXTENDED HEAD OR LIMB 
tail, and extending to the ischial arch, with a finger knife. Into this the 
wire is inserted. 

Lastly, this embryotome can be used for the amputation of an 



Ffo. 173. — ^AMptn-ATioN of t»i: Norawllv SrruATro fJ/No Lura listno Trie 
Modified MErtK^ciiuamNO Emdryotome. 

Tlic spiral tubes arc fixed in the same direction. 
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spiral tubes are fixed with their orifices in opposite directions, as in 
transverse division, the upper (cranial) spiral being directed towards 
the limb to be removed and the lower (caudal) to the opposite side. It 



is important to include the root of the tail in the caudal shank of the 
wire and to flex the limb as much as possible during amputation. Slip- 
ping of the caudal shank from the ischial arch towards the femur, during 
sawing, can be prevented by making a deep incision near the root of the 



CHAPTER 25 


METHODS OF AMPUTATION OF THE HEAD AND OF 
THE LIMBS IN ABNORMAL POSTURES 

A. The Head 

In cases of lateral displacement of the head towards the thorax, amputa- 
tion through the neck can be simply and rapidly performed with Fllanz’s 
emhryotome, or with the chain or wire saw, provided the curvature of 
the neck can be reached by the hand. Before operating, however, it 
must be carefully considered whether or not by removing the head, and 
thus losing such an important point of action for axis traction, subse- 
quent delivery of the fetus will be rendered more difScult than it would 
have been had amputation of a fore limb instead been adopted. 

By Pfianz’s Embryotome, Care is necessary, both when introducing 
and withdrawing the chain knife, to protect the vagina with the hand 
and arm. 

By Chain or Wire Saw. Injury to the maternal passage during sawing 
can be avoided by using Glattli’s spiral lubes. Their anterior ends are 
controlled by hand. 

By the Wire Saw Tubular Emhryotome. The head of the instrument is 
easily fixed by hand, with very little pressure, against the curvature of 
the neck. 

By the Meyer-Sclilicbting Embryotome. The wire is first passed 
around the curvature of the neck and the loop completed. The spirals 
are fixed in the plate with their orifices on the same side, and in the 
direction of the neck. The plate is hooked to the scapula region of the 
free limb (Fig. 175). This method aims at complete separation of the 
neck from the thorax. The operation can also be performed discarding 
the hook plate, and using the holder only to fix the spiral tubes, in which 
case the method is one of direct sawing. 

B. A Fore Limb 

1. Amputation of a fore limb flexed at the knee is best performed with 
the wire saw, chain saw or chain knife according to general principles. 
For passing the chain or wire through the carpal flexure, Lindhorst’s 
297 
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extended hind limb by hooking it to the abdominal wall just in front of 

the pubic symphysis, with the wire loop directed dorsally. 



Fio. 174.— Amputatiov of Tire Normauy SrruATio Hpjd Ltmb with the Fcetijs 
IS THE LaTIXAL Posmos, USXNO THE MODimD MEYER-SCHUCirriMJ Embryotome. 
The spiral tubes are fixed on opposite sides, and the limb Is repelled into tie wpoa. 
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2. Amputation of One or Both Fore Limbs in a State of Shoulder- 
Flexion Posture by the Albrecht-Lindhorst, Percutaneous Method 
(Fig. 176). A wire saw, chain saw or chain knife may be employed, but 
a preliminary incision is made through the skin and muscles over the 
dorsal border of the scapula, and into the fissure so created the upper 
shank of the saw is inserted. Care must be taken to ensure that the 
ventral shank lies in the axilla. In this way the scapula is removed com- 
pletely. If the fatal head, lying in the pelvis, obstructs the application 
of the saw— and this is often the case in absolute oversize of the foetus 
— it must be removed first. If a rigid tubular instrument is not available. 



Fio. 176 . — Amputation of a Fore Limd in Shoulder-Flexion Posture, using the 
Wire Saw enclosed in Glattu’s Spiral TUbes. 

The pocket embzyotome with or wthout holder can also be used. Preliminary incision 
along the dor»l border of the scapula is essential. Albrecht-Lindhorst employ a chain 
knife for this amputation. 

Glattli^s spiral tubes, with or without a holder, may be used for protec- 
tion of the vagina. 

Subcutaneous Method. With the fin^r knife a skin incision is made 
over the scapula and up the side of the neck. Using a Keller’s spatula 
controlled by the other hand, the skin is detached from the scapula and 
humerus regions. With the same instrument the muscles attaching the 
Umb to the thorax are divided to such an extent that a snare can be 
passed around the neck of the scapula or beneath the head of the 
humerus. By traction the limb is then drawn through the inverted 
skin. The operation is made easier by previous amputation of the head, 
but during dissection with the spatula the neck must be stretched tense. 
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ring is most useful, whilst when using the wire saw, protecting tubes 
may or may not be used. As a rule, section should be made as near to the 
distal carpal joint as possible, so that the proximal part serves for the 
secure fixation of a traction cord. 
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saw, with protective spiral tubes, or Pflanz’s embryotome can be used 
without difHculty in cases in which the flexed hock is adjacent to or 
already in the pelvic inlet, and thus within direct reach. But in cases of 
deep hock presentation and ankylosis, the tubular embryotome or spiral 
tubes fixed in a holder should be employed. In all cases the angle of 
sawing can be adapted to the requirements of the individual case. 

2. In cases of flexion of the hip joints (breech presentation) division 
must always be made through the hip joint and not through the neck 
or shaft of the femur. 

(a) Using the Chain Knife. Section through the joint itself can only 
be effected, with certainty, by displacing the fcetal pelvis to the side from 
which the limb is to be removed. This is carried out as follows: 
Schottler’s double hooks are fixed in the buttocks and by traction the 
pelvis is drawn to one side (in the case of the right hind limb to be 
removed to the right, and vice versa). The direction of sawing is towards 
the opposite side. During operation the cords attached to the rings of 
the chain knife are crossed obliquely to prevent damage to the vagina, 
or they are enclosed in Glattli’s spiral tubes. 

(i) With Pflanz's Embryotome. The oval ring of the instrument must 
bo fixed effectively against the ischial tuberosity on the side from which 
the limb is to be removed. If this is not done, the chain knife tends to 
slip sideways and section is made through the femur. 

(c) With a Wire Saw Tubviar Embryotome (Fig. 179). The head of the 
instrument is lightly directed against the ischial arch and the fail is in- 
cluded in the wire loop. 

(d) With the Wire Saw held in GiStlirs Spiral Tabes. The ends of the 
spirals, together with the tail, are held against the ischial arch by the 
hand. 

(c) With the Wire Saw and Protective Spiral Tabes fixed in the Holder. 
The spirals, fixed in the holder, are passed to the root of the tail and 
held in this position during sawing. The root of the tail is included in the 
wire loop. 

(/) Using the Hook Plate of the Meyer-Schlichting Embryotome. 
Method I: The spiral tubes arc fixed to the plate in the same direction. 
After passing the wire around the groin with a guide, the free ends are 
passed through the spiral tubes, using the threading sound. The plate 
is hooked to the ilank or lumbar region of the opposite side. 

Method H: Before commencing the instrument is prepared as follows : 

A spiral is fixed in the anterior circular plate, and through it is passed 
the wire. Over the free end of the wire the second spiral is passed, and 




Fio. 178 — iLUJSTRA-no'J of the Resists of the Correct (Left Llmb) and Incorrect 
(Rioirr Llmb) Positions tor Sawing, in Cases of Hock-Flehon Posture. 

Then is no hold ft>r the subsequent application of the traction cord on the stomp of 
(he right leg. 

above the tuberosity of the os calds, the point of action for subsequent 
traction on a snare is lost (Figs. 177, 178). Fflanz’s embryotome and the 
steel wire saw arc most suitable for the operation, as the chain knife and 
chain saw are liable to become fixed in the bones. The ordinary wire 



CHAPTER 26 


FORMS OF DIRECT OPERATION ON THE FIETAL 
TRUNK 

Some method of division of the foetal trunk is generally indicated when 
delivery cannot be effected owing to excessive size of the foetus, the pre- 
sence of putrefactive emphysema or to an insufficient width of the 
genital passage. Division of the trunk into two or more parts is also 
indicated in certain faulty presentations, correction of which has failed 
or been impossible from the outset, and in ^ ome cases of malformation . 
When the obstruction to delivery cannot be overcome by removal of 
the head and/or the limbs, the following methods of operation on the 
trunk are employed: 

1. Destruction of the Vertebra! Column, using the Rachiophore 
(Stiiven) 

In head presentations, after drawng the head downwards by means 
of eye hooks, the cranium is opened and the spinascope is passed 
through the foramen magnum into the vertebral canal. The rod of the 
rachiophore drill and the handles are then apphed, and drilling com- 
menced. Drilling is continued until examination with the spinascope 
indicates that the sacrum has been reached, and the vertebral column 
completely broken down. The instruments are then withdrawn simul- 
taneously. Having done this, the foetus can generally be extracted until 
its pelvis lies against the maternal pelvic inlet. After suitable preparation 
the foetal pelvis is divided, using the chain or wire saw. 

When the cranial region is inaccessible in cases of head presentation, 
drilling may be performed through the nasal cavity. 

In posterior presentation one of the hind limbs is first removed or the 
size of the pelvis is reduced with the pelviclast. After dividing the lumbo- 
sacral articulation, the rachiophore rod is introduced, through the 
lumen of the sixth lumbar segment, into the vertebral canal. Drilling is 
then performed as far as the cervical region. 

2, Embrj’otomy, using the Vakufakt (Bccker-Schottler) 

(a) Head Presentation. As a preliminary operation the fcctus is decapi- 
tated, using a "wire saw. The guiding rod is then introduced up the 
303 
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then a special Meyer-Schlichling handle (see Fig. 153, o) is used to 
secure both saw and spiral. Having done this, the hook plate is in^O' 
duced and fixed to the flank or lumbar rc^on of the opposite side. 
The handle serves now as a guide to pass the spiral tube and the wire 
around the groin of the feetus, the tube acting as a protection Co the 
vagina. Having withdrawTi the free spiral tube from the vulva, the special 
handle is removed and the tube again passed fonvards to be fixed 
bebveen the circular and eccentric plates of the instrument. 

It will be found, however, that provided precautions are taken, the 
more simple method (I) can be quite satisfactorily carried out. 



Fig. 1^. — Aj^watjos or the Lett Hrs-p Limb through the Hip Joint, 
Breech PRisD-fTATiov, ustno the MoOUTEd Neubarth FtFrorcuiE. 


Subcutaneous Methods. For the subcutaneous amputation of a hind 
limb in a state of hip flexion posture, the following provisions are 
necessary; (1) Fixation of the buttocks by snaring the tail, using an 
anal hook, or applying double hooks. (2) A deep incision to extend 
from the hip joint to the ischial tuberosity. (3) Dhision of the muscles 
connecting the femur with the pelvis, using Keller’s spatula, the finger 
knife or by hand. (4) Disarticulation of the hip joint— dividing of the 
round ligament and tearing through the joint with a snare. Finally, by 
means of a snare applied to the femur below the great trochanter, the 
limb is forcibly drawn through the skin. If the muscles have been in- 
suffitnenlly divided there is a likelihood that traction will cause separa- 
tion of the distal epiphysis of the femur- 
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Similarly in cases of curvature of the vertebral column its removal 
can be effected in stages. 

(b) Posterior and Breech Presentations. The vakufakt is especially 
suitable for removal of the pelvic floor and hip joints. For this purpose a 
harpoon-shaped hook, instead of a guiding rod with knife or a spira 
saw, is used to support and direct tlie cylinder. The hook is mserted 
into the fatal abdomen, either through the anus, or preferably from the 
ventral aspect between the semi-membranosus and semi-ten mosus 
muscles after incision of the skin, and then fixed to the brim o t e 
pubis. 

As a general rule, after sawing around and removing^ one ip 
region, the fetus can be drawn back sufficiently for division o 
the lumbar vertebral column to be effected with a knife, an t us 
providing an opening for the insertion of the guiding rod. From is 
point the use of the vakufakt is as previously described. Removal o 
the second hip-joint region or of a limb is only necessary in exceptiona 
cases. 

(c) Dorso-lransverse Presentations. In these cases removal o a por 
tion of the vertebral column, with the vakufakt, is a preliminary to mat 
division of the trunk with a chain knife, chain or wire saw. 
tion of the vertebral column by a harpoon hook inserted through a 
small cutaneous incision and hooked to the vertebrae, one or 
tions of the vertebral column are sawn around and removed, so that ttie 
rigid body becomes bent at an angle. By this means the introduction o 
the saw, for the final division of the fatal Uunk, is rendered much easier. 

3. In Anterior Presentation 

Amputation of both fore iimbs with the thorax, after previous ''enmral 
of the headt using the roller embryotomc of Reetz (Figs. 180 an ^ 
After amputation of head (p. 274) the embryotome is introduced along 
the vertebral column and fixed, by means of its hooks, between e 
scapula;. The wire loop is then passed beneath the limbs unti it les 
around the thorax in the region of the xiphoid cartilage of the sternum. 
Sawing is commenced at right angles to the line of traction and con- 
tinued, under control of the hand, until division is effected as far as ttie 
under aspect of the vertebral column. The hooks are then sheathed ana 
the roUer instrument withdrawn. Glattli’s spiral tubes, or some other 
form of tubular protection, are passed over the shanks of the wire, an 
held by hand beneath the stump of the neck. Sawing is recor^enced, 
bat now its direction is almost at right angles to the first line of division. 
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vertebral canal as far as (he lumbar r^ion, and upon rapid withdrawal 
its knife becomes hooked into the wall of the canal. After removing 
the handle of the guiding rod, the extension wire is attached to it. The 
movable beatings are then inserted into the cylindrical tube and the 
latter is passed over the guiding rod with its extension. The handle is 
next attached to the free end of the extension wire. The trephine is 
advanced to the amputation stump and sawing commenced, by right- 
handed screwing. During operation the guiding rod is kept tense. 
Sawing is continued until the red mark on the guiding rod is seen at the 
posterior end of the cylinder. By this lime the trephine has reached 
the knife of the guiding rod. The extension wire is then removed and the 
handle attached to the posterior end of the guiding rod. By rotating the 
latter the tissues are divided at right angles to the axis of the cylinder. 
Finally, the instrument is withdrawn with the vertebral column of the 
foetus in the cylinder. 

The fetus can now, as a rule, be withdrawn as far as the pelvic girdle. 
The latter is reduced by the methods outlined on p. 31 1. 

If, consequent upon curvature of the spine, the guiding rod cannot be 
introduced as far as the lumbar region, the vertebral column must be 
removed in stages. 

When the spiral saw, recently introduced by Becker, is used instead 
of the guiding rod with the knife, the operation is performed as follows: 

The fetal head b amputated and the fetus fixed, either by snaring 
the fore limbs or applying hooks to the stump of the neck. Secure fixa- 
tion is necessary to prevent rotation of the fetus during operation. The 
spiral saw is then rotated up the neural canal for a distance of 70 cm. 
(28 inches) (this point is marked on the rod). The lumbar region has 
now been reached. The action of the saw, which, it will be recalled, is 
able to rock upon the rod through the medium of its joint arrangement, 
is that vertebral bodies are sa\vn to a depth of 1 -5 cm. (i inch) and the 
bones broken down. Having done this, the handle is removed and the 
extension wire attached. The cylinder of the vakufakt is then passed 
over the guiding rod to the stump of the neck. Whilst strong traction is 
applied to the stump, sawing is commenced by rotating the cylinder to 
the right, and continued until the mark on the guiding rod is seen at the 
posterior end of the cylinder. The spiral saw is next fixed by means of 
the bolt and key, and then by rotating it to the left the vertebral column 
is completely divided in the lumbar region. The cylinder and spiral saw 
are removed together. If delivery of the fetus cannot now be efiected 
under reasonable traction, the pelvic girdle must be divided. 
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4. In Posterior Presentation 

Diagonal division of the thorax in cases in which the fore quarters arc 
ahnormaily large after removal of the hind parts (sec Fig. !82). The 
ftrius is eviscerated and the stump fixed by means of double hooEs. 
Using a guide, the wire saw is passed along tbc back, insinuated between 
the Inse of the ntek and one of the fore limbs, and finally drawn out 
again from beneath. The wires arc drawn through the tubes of the 
embryotomc (or Ghittli’s spiral tubes with or svithout the holder), and 
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In this ^vay the thorax beneath the vertebral column and the two fore 

limbs are separated and removed- The Intact ^'ertebral coluinn, with its 



skin covering, seiv'es for the application of traction to bring the hind 
quarters within reach of the hand. After evisceration and removal of 
the asternal ribs, the hind quarters are divided (p. 311). 
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5. Transv erse Division of the Feehis in Longitudinal Presentations 
Division of the fetus at right angles to the line of traction can be 
successfully performed, at any point along the trunk, with one or other 



Fio.185.— TRXKSvrwEDj\*raosT)i«oi.’cn Fio. 1S4.— Trans>t*se Drvisios w ntE 

■niE Lustn-KR Rtoios is a Case of Lunirar Region, usiso the Han- 

Anterior Presentation enoaqeo at kover Modification of Tiiyoesen's 

THE Hits, osino Tift Original Em- ExiBRvoroiiE. 

MtOTOME or METTR-SaiUamNO. 

The book ph!c U secured by a snare. 

of the wire saw cmbr>'otomes. In cases of anterior presentation, after 
removal or reduction in size of the fore parts it is necessary (o make a 
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the head of the instrument is held on the opposite side of the thorax. 
The diagonal section thus produced divides the fore part of the body 
into two unequal parts, one consisting of the head and neck, one fore 
limb and the smaller portion of the thorax, and the other of the larger 
part of the thorax with the remaining limb. Division may also be effected 



Fio. 182 . — Diagonal Division of an Abnormally Large Fore Quarter, usino 
A Wire Saw and Spiral Tubes foceo in a Holder, 

with the head of the embryotonic fixed against the stump of the vertebra! 
column, rather than against the thorax on the opposite side, and thus 
obviate the necessity for completely saw’ing through the thoracic verte- 
bral column; but for this to be done it is essential that the thoracic 
stump shall be short. 

Finally, it must be stated that complete removal of a fore limb alone 
is often suffident to enable delivery of the fore quarter to be effected. 
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During sawing the instrument is held lightly. When using the Meyer- 
Schlichtmg embryotome the spiral tubes are fixed with their orifices in 
opposite directions, and the plate is hooked to the skin in the lumbar 
region. The roller embryotome is also hooked in the same position. 

6. Longitudinal Division through the Sacrum of an Abnormally Large 
Hind Quarter 

This operation, which is carried out after the trunk has been shortened 
by transverse amputation through the lumbar region, can be performed 
with any of the chain or wire saw instruments (Figs. 185 and 186). The 
wire, with the aid of a guide or introducer, is introduced from above, to 
one side of the base of the tail, and drawn out below between the legs. 
Before sawing is commenced it must be ensured that the wire lies in the 
ischial arch and that it has not slipped to one side towards the stifle 
region. When using the wire saw, division is usually made in the mid 
line, although it may be made obliquely. In this case the wire loop, by 
including the base of the taU, is fixed on one side, whilst the head of the 
instrument is held in the flank on the opposite side (longitudinal dia- 
gonal division, Fig. 187). 

7. Snbeutaneoas Division of the Trunk in the Lumbar Region 
This operation is performed as a part of total embryotomy in anterior 
and ventro-vertical presentations, when a wire saw embryotome is not 
available. To carry it out it is necessary to deliver the fore part of the 
body, either by forced traction or after amputation of one fore limb 
(rarely both) by subcutaneous or percutaneous methods. A long 
vertical incision is made on each side of the thorax immediately beyond 
the scapula, leaving a narrow bridge of skin intact at the withers and 
sternum. Into these Keller’s spatula is inserted and the skin separated 
as far as the lumbar region. The fore quarter outside the vulva is next 
divided and the foetal thorax and abdomen eviscerated. Division of the 
vertebral column, between the last lumbar segment and the sacrum, is 
effected through the foetal body cavity, using Vennerholm’s knife whilst 
strong traction is being applied to the stump. Having divided the spine, 
the muscles are cut through (the skin is already separated) and the trunk 
removed. The hind quarter is finally delivered in the ventro-vertical 
(dog-sitting) position, after snaring the hind limbs. The skin flaps serve 
to cover the amputation stump. If the pelvic girdle is still too large to be 
delivered by traction, it is neccssaiy to divide it longitudinally, using a 
chain knife, chain or wire saw. 



310 VETERINARY OBSTETRICS 

transverse division in the lumbar region, so that the hind quarters shall 
become accessible for subsequent longitudinal division (Fi^- 183 and 
1S4). The cmbryotome is introduced along the spine and the loop of 



Fia. 185.— LoNoriVDivAt. Division of the I^vic Girdle aster Transverse 
AS fPt/TATION fV tut LCTiSAR RtCfON. USrsO THE FtETOrOME, 

The wire saw is introduced dorso-vcnlrally in the iscbia) arch, using a Schrievcr’s iniro- 
ducer or Lindhorsfs ring. This is ibe last stage of total embryotomy In anterior 
presentation. 



Fjo- 186. — Divisios ot the Pelvic Comif, ustno TitE Wire Saw and Glattu*s 
S mtAL Tusa 

The border may be used for securing tbs spoal tabes. This operation can also be perfonned 
with the chain saw, Pflanz*s cmbryotome, or the reinforc^ ghain knife. 

the saw is passed around the abdomen in the lumbar re^on. When using 
the Hannover instrument, the tubes are introduced unconnected, and 
by passing one of them around the loins the wire snare is completed. 
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two stages. The vertebral column is first divided by means of the chain 
knife or wire saw passed through the abdominal cavity after the flanks 
have been incised with the finger knife and the viscera removed (see aiso 
division with the vakufakt, p. 272). After this preliminary opera- 
tion it is generally possible, by traction with double hooks on one stump, 
to bring the remainder of the abdominal wall within reach for complete 
division with the chain knife. 
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8. Dinsion of the Fcrtal Tnmk lying fransrcrsely m Front of the 
Pelris (Dorso-transversc Presentation) 

In those cases in which it is possible to pass a snare around the ftrtal 
abdomen, complete division of the trunk may be effected by a single 
operation, using Pflanz's embr)'otome, the chain or wire saw. When, 
howes'cr, this is impossible, it is necessary to perform the operation in 
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side the vulva and then carefully drawn forward by tightening until it 
lies appropriately at the edge of the fissure; or by the use of vulsellum 
forceps the cervix may be drawn back to the vulva, the fissure seen, and 
the sutures inserted in the usual way. 

(d) Perforation of the uterus. When this has occurred the prognosis 
is almost invariably bad. When the flesh value has to be preserved, 
immediate destruction of the animal is advisable. It is only in rare cases 
of small perforations of the dorsal wall of a non-infected uterus that an 
expectant attitude can be adopted. 

Johnk * reported two cases in the mare in which penetrating wounds 
of the uterus, caused by delivery of the foetus, healed without treatment. 

3. Finally, it must be determined whether any injury to the bony 
pelvic canal has occurred, especially when the degree of force applied 
leads to a suspicion that such may he the case. Amongst conditions to 
be borne in mind are fracture of the floor or lateral walls of the pelvis or 
of the sacrum, separation of the symphysis or injury of the sacro-iliac 
articulation. In some cases a diagnosis cannot be made at once, and a 
positive opinion is not expressed until the following day, when con- 
sequent upon displacement of the fragments or continued recumbency 
of the animal, diagnosis becomes certain. Treatment of the more simple 
injuries, such as slight degrees of distorsion and luxation, is on expectant 
and symptomatic lines, but in all cases of severe injury destruction of the 
animal is the only question to be considered. 


• Johnk, ‘‘Geburtshilfe beim Pferd,’* Berlin, 1934. 



CHAPTER 27 

EXAMINATION OF THE MOTHER AFTER DELIVERY 

It is the duty of the obstetrician to make a thorough examination of the 
maternal genital passage immediately after delivery of the fetus. In 
addition to injuries caused during extraction, such as laceration of the 
vulva or rupture of the perineum, which are visible externally and can 
be treated on general surgical principles immediately, an internal 
examination is necessary to determine the following: 

1. Whether another fetus is present in the uterus. Experience shows 
that abnormality in the presentation of a second fetus often gives rise 
to complications in parturition such as uterine sepsis consequent upon 
putrefaction of the fetus. Twin pregnancy can generally be detected 
if the arm, as far as the shoulder, is introduced into the uterus. 

2. Whether injuries to the concealed soft parts of the genital canal 
have been caused, especially when excessive force has been employed. 
Common injuries are: 

(cr) Small, superficial fissures in the mucous membrane, especially of 
the vagina. These only require immediate attention when hemorrhage 
is sev'ere. It should be controlled by lamponage, suture or ligature. 

(b) More extensive but non-perforating wounds of the vagina. These 
usually heal readily provided there is no uterine infection. When the 
latter is present there is a danger of local necrosis. This may also occur 
in niminants when cot>'ledons have been tom away, and thrombus 
infeaion of the afferent vessels may develop. Thus retention of the fetal 
membranes is a serious complication when there are uterine or vaginal 
wounds, and the only treatment of this condition which can be applied 
immediately after delivery in large animals is the administration of 
ccbolics (pituitary extract 10 c.c. by subcutaneous or epidural injection). 
During the puerperium ointments and powders may he used. 

(c) Lacerations of the cervix. These generally occur when the cervix 
is incompletely dilated at the time of delivery, and also after previous 
vaginal hysterotomy. Prognosis is generally doubtful or unfavourable. 
At the same lime an attempt may be made to suture the fissure provided 
the uterus is not infected. This may be performed via the vagina, the 
needle being controlled by the fingers, and the suture first knotted out- 
314 



PART m 
(J. G. Wright) 

CHAPTER 28 
C/ESARIAN SECTION 
Introduction 

The name “ciesarian seclion,” indicating delivery of the foetus at or 
approaching term by means of laparohysterotomy, is derived from the 
legend that Julius Cresar was bom in this fashion* The operation has 
been practised on the dead woman since the earliest times, in fact it 
was prescribed by Roman Law that every woman dying in advanced 
pregnancy should be so treated. The operation is of particular 
interest to veterinarians, for the first recorded instance of its being 
performed on a living woman occurred about 1500, when a Swiss pig 
gelder performed it on his wife. It is not unreasonable to assume 
that his action was prompted by his knowledge of a similar operation 
in the pig. 

The first reference to the operation in English veterinary literature is 
found in 1839, when John Field of Liverpool briefly refers to the fact 
that he had twice performed the operation successfully on the bitch. 
The following year, however, J. B. Carlisle of Wigton, Cumberland, 
described in some detail the successful performance of the operation 
on a sow. Neither the uterus nor the abdominal wall was sutured, 
but the lips of the latter were kept in apposition by “strong adhesive 
plaisters.” Carlisle adds an amazing postscript to his communication, 
for he says: 

• . “This case does not stand unrivalled, even in my county of Cumberland, for 
about 16 years ago a farrier named Walker performed the operation on a mare 
with success. The particulars of the operation I cannot now relate, being at that 
time quite young, but I recollect that the poor animal \\as sadly mutilated.” 

It is a great pity that this latter record is so brief, for if it is truc that 
the mare lived (this the writer strongly doubts) to recover from the 
operation, then it is a record which, as far as is kno^vn, has not been 
repealed. 


317 
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The puppies were put on to a foster-mother and did well. The wound 
had healed in 19 days. 

This was a result of which we today might be proud. Sight must not 
be lost of the fact that there was a complete absence of operative asepsis 
or antisepsis as we understand them today, for this was twenty years 
before the Listerian era. The most important lesson to be learnt from 
this case is that the operation was performed on the evening of the day 
on which labour commenced. 

A striking feature of the parturient animal is the relative ease with 
which general anaesthesia can be provoked, irrespective of the anesthetic 
agent being employed. There is seldom any struggling associated with 
induction, and anaesthesia is generally induced and maintained with 
quantities of anaesthetic considerably less than those generally required 
in the particular species. 


The Cow 

Although there are numerous records in contemporary literature of 
the successful performance of the caesarian operation in the cow, most 
of these are of single cases and there is little doubt that there has been a 
still greater number of unrecorded failures. Many veterinarians still 
doubt the economic value of the operation, and it is of significance that 
many Continental obstetricians consider protracted embryotomy per 
vaginam to give better results. 

The orthodox site of incision for the operation has long been the 
right flank. By adopting this route, however, there is often considerable 
exposure of, and manipulation of small intestine. Moreover, a great 
deal of intra-abdominal traction is required to raise the uterus, which 
has fallen away from the abdominal svaU with the animal in lateral 
recumbency, into a position for incision. 

There is no doubt that these procedures provoke a great deal of shock, 
and the author’s experience of this route of approach has been that 
while spectacular successes have been obtained, many cases die 24 hours 
or so after operation. It is probable that this has been the experience of 
other workers also, for one finds in recent years that considerable atten- 
tion has been paid to sites of incision other than the right flank. Blen- 
dingcr (1939) recorded incision of the venU-al aspect of the abdomen, 
immediately to the right of the midlinc in front of the udder. Frank and 
Roberts (1940, 1942) adopt a similar incision — halfway between the 
midline and the right mammary vein. These authors, in a series of 58 
cases, record 78 per cent, of maternal recoveries and a calf survival rate 
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It is of interest to obtain some evidence of the state of affairs in human 
surgery at that time, and the following exceipt from the Lancet (quoted 
by the Veterinarian (1838), 11, 19) is enlightening: 

“Dr. R. remarked that out of the 40 cases v-hcre the caesarian operation had 
been performed in this country, orfy three had been successful and one was by 
an ignorant midA-ife (author’s italics). In France (hey had been more successful 
in consequence of the operation being performed earlier, and when the patients 
lAcrc not exhausted but more able to bear the shock.” 

The passage of a century has done nothing to detract from the force 
and wisdom of this latter statement, and we of today might well be 
reminded of it. 

So impressed was the editor of the Veterinarian (Youatl) by Carlisle’s 
case that he cordially invited his readers to send some details of any 
other cases of which they might have knowledge, whilst he set out to 
search French literature. His search revealed that the operation had 
been successfully performed in that country on the cow and ew'C on a 
number of occasions by Morange, Gohier and Chreiian, the last named 
describing a technique of suturing the uterus and the abdominal wall. 
Youatfs invitation brought forth a remarkable response from J. Hayes 
of Rochdale, It appears that he successfully performed the operation by 
way of an experiment on the bitch, as early as 1824. 

By 1S40 he had operated on nine occasions, five times successfully: 
cattle seven, the sow and bitch once each. His method in later cases was 
suture of the internal incisions and the application of adhesive straps for 
the integument- It must be remembered that all the cases so far quoted 
were performed without anresthesia, for a fe\v more years were to elapse 
before the anarsiheiic properties of ether and chloroform were 
discovered. 

The first detailed account of the operation as a therapeutic measure 
for the relief of dystocia in the bitch is by Brooks and Whitworth of 
Granlham (1866). The subject was a fox terrier. During the early days 
of her pregnancy' she sustained what subsequently proved to be a frac- 
ture of the pelris. On the 64th day labour commenced. Operation was 
performed the same evening. 

The bitch anzsthetbed with chtoroforni and the hair removed from the 
site. The abdominal incision was made in the right iJbc region, and a Jongiludinal 
inct&ion wiis made in the uterus. Two Using puppies w'ere renio>*ed. The inciston 
in the uterus was closed with a siher suture leaving the ends thereof long so 

that they could be rcmo>-cd from the abdominal cavity; then brought (he peri- 
toneal surfaces together by suture, also the abdominal muscles and the extemaf 
skin.” 
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males and often weigh 100 lb. or more (the largest specimen encoun- 
tered in recent years in the Liverpool School weighed 140 lb. a bull calf 
from an aged Friesian cow). Delivery is often effected by uncontrolled 
forcible traction or after protracted embryotomy. These methods 
invariably involve the death of the foetus and in not a small proportion 
of cases that of the mother also. The author believes the cjcsarian opera- 
tion to be specially indicated in such cases. 

Pregnancy Toxicmia. This condition is not well recognized in the cow, 
but the author is familiar with cases of acute, fatal ketosis in the heavily 
gravid cow. As yet he has had the opportunity of operating on one sue 
case only. The animal was almost in extremis at the time, ^though t e 
cow died 36 hours after operation, post-mortem examination revealing 
acute fatty infiltration and degeneration of the liver, there was distinct 
improvement during the first 12 hours, during which time the animal 
rose to her feet, ate a little food and expelled the fcctal membranes. 

Straiton (1945) specially recommends the operation in heavily 
cows which “go down” and are unable to rise. He states that all his 
cases have been on their feet within 72 hours of Operation- 
Gross Swelling of the Vagina and Vulva. In protracted cases, parti- 
cularly in heifers, when there has been extensive manual interference 
the vagina and vulva may have become so swollen and dry that it is 
quite impossible to deliver the foetus. _ 

Irreducible Malprcsentation. WhUe it is customary to 
heading under the indications for the ccesarian operation, provi c t e 
fcEtus is of normal size and is not the victim of some teratological 
deformity, malpresentations can generally be overcome^ by vagina 
manipulation with or without resort to embryotomy. The introduction 
of epidural anKsthesia has greatly facilitated such procedures. 

Hydramnios. Cesarian section should be considered in those cases 
in which the life of the mother is threatened due to the gross distension 
of the uterus and simpler forms of treatment, such as the administration 
of stilbocstrol, have failed. ^ . . . 

Mummified Fcctus in utero. This is a condition which requires special 
consideration. Veterinarians have long been acquainted with the pre- 
sence of a partially resorbed fostus in utero. In the majority of instances 
the monster is ultimately expelled naturally although there is no regu- 
larity in the time after fatal death at which expulsion takes place, but 
it is generally in the region of the normal calving time. Moreover, as 
fatal death in such cases generally occurs at about the 5th mont i o 
gestation, when it is the size of a rabbit, the mother has Utile or no 
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of 47 per cent. It is of interest to observe that all but seven of their cases 
were in first-calf heifers and that forty-cisht were of the Hereford breed. 
The outstanding indication was the breeding of immature and stunted 
heifers. Gotze (1939) adopts a ventral incision also, but on the left rather 
than the right side— a few inches lateral to the mammary vein. Kiddle 
and Jones (1947) in this country have recorded a success by this route 
and the author after trials of other sites has selected it as the best. 

The author in a series of 26 cases in dairy cow's, using a varicly of 
sites of incision, has had 63 per cent, maternal recovery and in recent 
ones in which a ventral abdominal incision was adopted, 12 out of 16 
mothers have recovered. All the full-term calves which were alive when 
extracted from the uterus have survived; in one case twins. 

Indications 

Physical Immaturity of the Mother- In herds in which bull and heifer 
calves arc allowed to run together this becomes a frequent indication 
for the operation. Theanimals concerned arc generally ohhe beef breeds 
and are calving at from 13 to 24 months of age. Reference has already 
been made to the experience of Frank and Roberts in America, and 
Sutton (1947) in this country has drawn attention to the condition. 

Failure of the Uterine Cervix fully to Pilate. This is a relatively com- 
mon indication both in the cow and the ewe. Examination of the par- 
turient animal reveals the cervix to admit the insertion into it of two or 
three fingers only, the absence of the mucus plug of pregnancy, and, as a 
rule, the presence of the amniotic sac in the vagina or hanging from the 
vulva. The elapse of a reasonable time, some 3-4 hours, shows the 
condition to be unchanged. Care must be taken, particularly in heifers, 
not to confuse the condition under review with the progressive dilatation 
of the cervix during the first stage of labour; a period which is often 
accompanied by abdominal discomfort and signs of labour. 

Fiital Monstrosities, The chief otfendcr is schtstosomw! reJJexus. In 
many of these, particularly when presentation is dorsal, it is possible to 
deliver the monster after appropriate embryotomy. In others, and 
particularly those in cephalo-caudal presentation, prolonged elfoiis at 
extraction per raginam fail. 

Gross Oversize of the Fistus. The affected calf may be otherwise nor- 
mal or it may be diseased — cedematous or emphysematous. The inci- 
dence of grossly oversized healthy calves is relatively common and the 
author’s experience has been that the Friesian, Shorthorn and Red 
Poll breeds are frequently involved. The calves concerned are generally 
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Should this occur the cow generally dies in a period of 24 to 48 hours 
from acute peritonitis. Furthermore the case is not suitable for cresarian 
section for reasons previously stated. 

The Time of Operation in Relation to the Onset of Partnrition 
In the dog we have learned that prognosis is closely related to the 
nearness to the onset of parturition at which operation is performed 
and that the removal of healthy living fottuses by hysterotomy is fol- 
lowed by a high maternal recovery rate, whereas the similar removal of 
dead and putrefying fmtuses generally results in death of the mother 
from peritonitis. Such is not the case in the cow, for provided the case is 
not grossly protracted and she is still in reasonably good condition, and 
in addition that she has not been subjected to injury by prolonged 
vaginal interference, she is able to tolerate contamination of her peri- 
toneum by the infected contents of the uterus. The author bases this 
statement ou two successful cases which were performed 24 and 
36 hours after the onset of the second stage of labour and in which the 
foetuses were commencing to undergo putrefactive emphysema. One 
was a schislosonms reflexiis and the subject a primiparous Friesian. 
She showed very little departure from health during the immediate 
post-operative period and in her subsequent lactation yielded 1030 gal- 
lons. She has since calved again normally. A feature of these cases is 
that the placenta is generally detached and removal of the fcetal mem- 
branes at the time of operation presents no diihculties. Curtis (1940) 
successfully operated on a heifer three days after rupture of the water 
bag. 

The Fietal Membranes 

In most cases in which operation is performed for the relief of dystocia 
and in which second-stage labour has already been in existence some 
hours, it is found that the foetal membranes are already detached or 
that attachment is so loose that simple traction on them causes easy 
separation; they should be removed at operation. When, hosvever, 
operation is performed as a preparturient measure or early after the 
onset of labour, it is generally found that the cotyledons are firmly 
adherent. In the author’s opinion no attempt should be made at vigor- 
ous detachment, for in many cases they are expelled naturally during 
the 12 hours after operation, while in those in which they are retained, 
less harm will result thanif the uterine wall is subjected to injury by their 
manual removal. The last statement is based on an experience of two 
cases in which the animals recovered and conceived again despite the 
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difficulty in expelling it despite its distorted form. Cases occur in which 
long periods elapse without the mummy being expelled (the longest in 
the author’s experience is 2 years), and in these the cow has ceased to 
be of economic valve as she is. A further consideration is the size of the 
fcetal mummy; if it is a large one (fatal death at 7 or 8 months) it will 
cause severe dystocia if attempts at natural expulsion commence. With 
the introduction of the synthetic oestrogenic substance stilboestrol dipro- 
pionate the condition has become in measure simplified for in the 
majority of cases the administration of this agent (15-30 mgm. by 
subcutaneous injection) causes expulsion of the mummy in from 
2-4 days. 

Two indications for catsarian section occur; those cases in which 
stilbcestrol dipropionale even in very large doses fails to cause expul- 
sion and those in which natural expulsion is impossible due to the 
great size of the mummy. The prognosis is better in the latter than the 
fotrner.for owing to the relatively large size of the mummy it is possible 
to bring the uterus close to the abdominal wall for incision (either the 
low flank or the ventral routes), whereas in the former the uterus and 
its contents comprise such a small mass that this may be impossible. 
The author has recently had two successful cases using a ventral 
incision on the right side. One was of about six months development 
and the other was approaching term when death occurred and resorp- 
tion commenced. Jespersen (1940) has successfully removed a resorbed 
fcstus using a high, left-flank incision. 

Under this heading should be considered the case of the putrefying 
mass of fatal remains within the uterus. The condition differs in many 
respects from the mummified fatus previously discussed in that the 
uterine cervix is partially open, the uterus itself is a grossly infected 
focus and the ovaries do not contain a persistent corpus luteum. 
In many they are functionless. Such cases do not respond to stil- 
boestrol medication. The mass generally comprises loose fatal bones on 
which the uterus is firmly contracted, the whole being about the size of 
a rabbit. In many cases the ori^n of the condition is a resorbed foetus 
which was not expelled when the corpus luteum regressed and the 
cervbc relaxed. It subsequently underwent putrefactive maceration. 
A striking feature of the condition is that the cow suffers little or 
no iU-health as a result. The author must be frank and state that he 
does not know how to deal with many of these cases. The cervix seldom 
allows the insertion of more than one or two fingers and fiddling 
attempts at withdrawal of pieces of bone may result in uterine rupture. 
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relaxation of the tail and anus and the absence of response to pricking 
of the skin of the limbs with a needle. Experience has shown that the 
dose required varies according to the size and condition of the cow from 
between 30 and 50 g. The chloral hydrate is prepared as a 10 per cent, 
solution with 1 pet cent, of each sodium chloride and sodium citrate 
added. Injection is made by slow gravitation and the needle nsed- — 
12 gauge, 24 inches long. Induction of aoiesthesia is quiet. Chloroform 
with a suitable mask should be at hand in case it is required. Recently 
the author has used nembutal when it has been necessary to deepen 
narcosis. 1 g. is given slowly by intravenous injection and increased if 
required. 

Preparation of Site. An area 15 inches square, immediately in front 
of the udder and extending from the midlinc to a point lateral to the 
left mammary vein, is shaved. This area, the udder and the greater part 
of the ventral aspect of the abdomen are thoroughly washed with soap 
and hot water and rinsed. The operation site is finally treated with 
90 per cent, alcohol. The region of the incision is surrounded by steri- 
lized rubber sheeting held in position by clips. 

Instruments. No special instruments are required, although the in- 
clusion of several sterilized lampwick calving snares is an advantage 
particularly when dealing with monsters. For suturing the uterus, peri- 
toneum and abdominal muscle. No. 4, 20-day chromic catgut is suit- 
able, and for the skin, No. 8 Chinese twist silk. Suture needles employed 
by the author are — for internal suturing; full curved 2i inches long; and 
for the skin: half curved 4 inches long (both types having the regular, 
triangular cutting edges). 

Assistance. Four persons form the ideal surgical team: the operator; 
the first assistant, who carries out routine swabbing, clipping of sutures, 
etc., and in particular holds the uterus adjacent to the abdominal wall 
during its incision, withdrawal of the calf and subsequent suturing; the 
second assistant, who passes instruments as requited and maintains a 
ready supply of ligature and suture material and also assists in the 
delivery of the calf and attends to its welfare; and a third assistant at 
the animal's head who administers any further anesthetics required. 
Two additional men to hold the ropes and to maintain the animal in 
position are a great advantage. Under relatively ideal conditions and in 
a straightforward case, operation should be performed in about 30 
minutes. Under field conditions, however, the operator will have to 
perform most of the duties assigned to the surgical learn single handed. 
Time will be saved if all instruments are laid out on sterilised rubber 
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fact that they retained the membranes for 9 days after 

showed little departnre from health that could be asenbed to the 

retention. 

Technique 

Restraint. The cow is cast by ReulT’s method and when reeumb^t 
all four legs are drawn together and secured by hobble. After the 
induction of general anasthesia, the right hind '“E ^ 

the hobble and secured separately by a noose placed above the hock or 



Fio. 188. — CesAWAN Stenos is tire Cow. 
Method of restraint and site of incision. 


rettock- The animal is then placed on its back and supported in this 
position by a truss of straw placed against the right chest wall. 

(This applies when the left ventral incision is used — the author’s 
practice in cases of full-term fcctuscs. When, as in the case of mummies, 
a right ventral incision is employed, the right hind leg will be freed and 
drawn back and the cow inclined slightly to the left side.) 

Anesthesia. Anaesthesia is induord by the slow intravenous injection 
of chloral hydrate into the jugular. Induction should occupy about 
5 minutes and in the later stages the depth of narcosis is assessed by 
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(If, particularly ^Yith the right ventral incision, difficulty is experienced 
with the two layers of omentum, a fairly large aperture should be tom 
in them and the hand passed through.) The outline of the fcetus within 
the uterus is readily detected. A second hand is introduced and the 
ventral portion of the uterus and the parts of the fcetus in it are gently 
gripped and lifted upwards against the abdominal incision. It is then 
transferred to the first assistant. Care must be taken when lifting the 
uterus that the grip is on the foetus within it and on no account should 
any attempt be made to hook or lever the uterus upwards for there is a 
risk that by so doing the broad ligament and its contained blood vessels 
will be ruptured. 



In protracted cases in which the foetus is grossly emphysematous and 
the uterus itself is also distended by gas, the degree of tension may be 
such that it is impossible to move the uterus and it becomes necessary 
to puncture it within the abdominal cavity to allow the escape of gas. 
Such cases are extremely grave. The size of the distended foetus may be 
such that it is impossible to remove it from the uterus without gross 
laceration of that organ. Moreover, such cases arc generally so acutely 
toxemic with severe degenerative changes in the parenchymatous 
organs that death is inevitable. 

The operator, having satisfied himself that the organ occupying the 
lips of the abdominal incision contains a fcetus, incises it about the 
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sheeting placed on a table or truss of straw conveniently to hand and 

ligature and suture material prepared and needles threaded before 

commencing. 

Modus Operand!. The abdominal wall is incised parallel with, and 
some 3 inches lateral to the left mammary vein. For uncomplicated 
cases the length of the incision will be from 10 to 12 inches, its posterior 
commissure being immediately in front of the udder. In the case of 



Fig. t90 . — Cutung hie Rectus A»ooso.jI3 Muscle and the Underlying 
P eiUTONtUM. 


grossly oversized foetuses and monsters, a IS-inch incision should be 
made. Incision of the abdominal wall requires but little description. It 
is particularly thin in this region, being chiefly aponeurotic; the muscle 
fibres involved are those of the rectus abdominis muscle. After care- 
fully puncturing the peritoneum with a knife, incision in it is enlarged 
using straight Mayo scissors. Immediately beneath the incision lie 
omentum and the posterior part of the ventral sac of the rumen. 
These are pushed fonvards and the hand inserted well into the abdomen. 
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kept in mind and traction applied in the upwards and backwards direc- 
tion. Tile umbilical cord ruptures as the calf falls over the side of the 



Fig. 194. — Clositre of "nre Uteiunt Wound by a Single Lembert Suture. 

abdomen. Hemorrhage from it, that is from the portion attached to the 
calf, may be profuse. In this case a ligature should be applied. 
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centre of the exposed area using a knife. Portions of the allantois 
chorion immediately protrude. Incision of the uterine wall forxvards 
and backwards is continued using straight scissors and avoiding cotyle- 
dons, to a total length of about 8 inches. This indsion is longitudinal 
in direction and involves the s-entral portion of the greater curs’ature. 
Cut arteries in the uterine wall should be picked up with hasmostats. 

The allanto-ehorionic membrane is first cut and then tom with the 
fingers to allow the amniotic sac to protrude. This is similarly treated. 
These actions are accompanied by a copious discharge of fcclal fluid, 
but the greater part of this escapes outside the abdomen as the first 



Flo- 192 . — The Case eeino one of Postouor Presestatiov, the Head and Fore 

LiMSS OCCXTy THE ^'E>•TRAL PaK.T OF THE UteRI.'S, A FoRELEC IS WrTHDRAWN. 

assistant is ensuring that the uterus occupies the lips of the abdominal 
incision throughout. 

The operator next introduces his hand through the aperture in the 
amniotic sac into the uterus directing it downwards and backwards 
to grip one of the fortal hind digits and draw it into and out of the 
incision, thus extending it. (It is important that the operator shall 
appreciate the disposition of the foetus in the uterus; see Fig. 36.) 
After similarly dealing trilh the second hind digit the calf is ready for 
extraction. When the anterior extremity of the fetus occupies the ventral 
portion of the uterus (posterior presentation), one of the fore limbs will 
be dealt with first, then the head and finally the other fore limb. When 
xrithdrawing the fetus the general direction of the uterus should be 




331 


CiESARIAN SECTION 
The possibility that the case is one of twins mast be borne in mind 
and the utenis and possibly the abdomen further searched. The author 
has encountered this exigency on one occasion, in which he was fortu- 
nate that both foetuses occupied a single cornu and could be extracted 
through a single uterine incision. In a case of bicornual twinning it will 
he necessary to deal with the second gravid cornu after suturing and 
returning the first. In relatively protracted cases in which it is probable 
that the placenta is already detached, the fcetal membranes are with- 
drawn with or after the foetus. When, however, operation is performed 
early during the second stage of labour or as a preparturient measure, 
the placenta will be firmly attached and it is best that no attempts be 


Fjg. 197.— Fwesian Cow, 3rd Calver, 3 Days afttx Cesarian Operation 
Failure of cervU to dilate; calf in posterior presentation. Mother and calf surviNTd. 


roade to remove it. Exposed portions of the amniotic sac may be 
excised. 

After ensuring that all exposed portions of the fcetal membranes arc 
relumed to the uterus, the incision in that organ is closed by a continu- 
ous Lcmbert suture. The suture should commence and end about 1 inch 
beyond the extremities of the incision; it should underrun the serous 
and muscular coals about J inch with i inch of the cut edge turned in. 

It is the author’s practice to close the abdominal wound by two 
layers of sutures. The first, which includes the peritoneum, muscle 
fibres and aponeurosis, is made up of three short continuous sutures. 
CThc continuous suture gives better closure and is more quickly inserted 
than a scries of interrupted sutures, but in order to give it additional 
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security it is tied off after each 3 inches of suturing.) Tlic skin is closed 
by a series of mattress interrupted sutures about IJ inches apart. They 
are inserted i inch from the cut edge. 

The skin sutures are removed on the 7lh or Sth day after operation. 
In the majority of cases the wound heals without serious interruption. 
It should be watched, however, for subcutaneous sepsis arising in the 
region of the skin sutures, and if such occurs adequate drainage must be 
afforded. In no case has the author seen post-operative hernia occur. 

Provided appetite is maintained, no treatment is given during the 
post-operative period. If appetite is lost, 120 g. of glucose in a litre of 
normal saline are given daily by intravenous injection. 

The Ewe 

Records of the successful performance of ca;sarian section in the ewe 
are scanty, but Farquharson (1941) has recorded one such case. The 
ewe, pregnant with a single, living foetus, was the victim of uterine tor- 
sion. Operation was performed under chloral hydrate narcosis (intra- 
venous infusion to the loss of rcflescs) augmented by local infiltration 
anesthesia. A right-sided vertical incision was adopted and expulsion 
of the rnembranes occurred during the operation. 

Other important indications for the operation arc: dystocia in ewes 
with a pelvis so small that the obstetrician cannot pass his hand through 
it; failure of the cervix completely to dilate and advanced pregnancy 
toxemia. The author’s experience of the operation is limited to three 
cases, in each of which the ewe was pregnant with twins, one occupying 
each cornu. In two the cause of dystocia was failure of the cervix pro- 
perly to dilate; one being a grossly protracted case and the other a 
recent one, while the third uns a case of acute pregnancy toxffimia in 
advanced pregnancy. None was successful. In the first two cases, lumbar 
intrathecal injection was employed with a right flank incision. The first 
died from shock 12 hours after operation; the second died from peri- 
tonitis 5 days after operation, but the lambs were saved. The case of 
pregnancy toxa:mia is worthy of special consideration. The ewe was a 
Welsh Clun Forest. Deep general anesthesia was induced by intravenous 
nembutal (14 grains). A ventral incision, immediately in front of the 
udder and between the midline and the left mammary vein (6 inches 
long) was employed. Technique was the same as that described for the 
cow except that each cornu was incised, the lamb extracted and sutured 
in turn. TTie foetal membranes were expelled normally during the night 
following the afternoon operation. On recovering from the anesthetic 
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the ewe immediately commenced to move about and to feed this was in 
striking contrast to the persistent recumbency which was present before 
operation. For 5 days the ewe appeared normal, eating hungrily and 
suckling her lamb. On the 6th day it was clear that she was ill and she 



Fio. 202.— C/ESARIAN Section in the E\ve. 

An assistant holds the uterus outside the abdominal wound during inserUon of a 
continuous Lcmbert sulure. 

died on the 7th. Death was due to peritonitis. In addition there was 
advanced fatty degeneration of the liver. Despite this loss, the author 
intends to persevere with ciesarian section in the treatment of acute 
pregnancy toxtemia and commends a trial of the method to others. 

The Sow 

The necessity for the performance of cicsarian section in the sow arises 
from time to time, and the operation may be tackled with a fair measure 
of confidence, for a successful outcome is by no means exceptional. 
Among the indications arc obstructive dystocia in sows whose pelvis is 
so small that the operator cannot pass his hand through it. Such a pelvis 
may be normal or it may be deformed as the outcome of previous 
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membranes come away readily they arc removed, but otherwise they are 
not interfered with. With extraction of the fatuses, the uterus undergoes 
vigorous contraction so that the exposed organ becomes less and less 
voluminous. The cornual incision is closed by a single Lembert con- 
tinuous catgut suture. The second cornu is then similarly dealt wit n 
the author’s cases, the membranes when left at the time of operation 
have been expelled normally during the next 12 hours. 
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pelvic fracture. A second indication is uterine inertia. It is generally 
of the secondary type and is associated tvith a protracted and often 
assisted labour. One or more fetuses still occupy the apical portions of 
the cornua and are beyond the reach of the hand via the vagina. 

As was found to be the case in the bovine, the sow is able to with- 
stand the passage of an infected fetus across her peritoneum; the 
author has had success after the removal of an emphysematous fetus by 
ciEsarian section 48 hours after the onset of labour. 

Amesthesia. A range of anscsthetic substances gives satisfactory 
results. Chloroform applied in a mask or on a towel wrapped around the 
muzzle is simple and comparatively safe. Chloral hydrate by intravenous 
injection gives good relaxation and is safe provided care is taken to 
avoid overdosage. A quantity of 6 g. per cwt. bodyweight should be 
prepared in 10 per cent, solution. Injection is made slowly into an ear 
vein, occupying 5 minutes in the induction of anesthesia, and stopped 
when relaxation is complete and there is no response to pricking of the 
skin. An advantage of the non-volatile narcotics is that the duration of 
anesthesia resulting from the initial dose is generally sufficient for com- 
pletion of the operation and thus no continuous attention to anesthesia 
is necessary. A disadvantage of chloral hydrate is the bulk of the solu- 
tion used having regard to the smallness of the ear veins. If as the result 
of movement by the animat the ear vein becomes lacerated before injec- 
tion is completed, the author’s practice is to use the Saphena or one of 
the abdominal veins. The vein is first exposed by incision of the skin 
over it. The latter procedure greatly facilitates accurate penetration of 
the vein by the needle. 

Nembutal k the most satisfactory ansesthetic. The anresthetic dose is 
computed at •j'oth grain per lb. bodyweight, but the solution (1 grain in 
1 C.C.) is slowly injected until anaesthesia supervenes. 

Technique, A longitudinal incision 8 inches long is made in the left 
flank parallel with but 3 inches above the border of the hypertrophied 
mammae. A hand is introduced into the abdomen and a fetus in utero 
located. By gripping the fetus, the uterus is drawn into the lips of the 
abdominal wound and the uterus and the al]atito.chorionic membrane 
lucked over the fatal head. After incUing the amnion and withdrawing 
the foetus, the hand k inserted into the interior of the cornu and second 
fetus extracted (the membranes readily break by traction on the fetus). 
With the removal of the fetuses it becomes progressively possible to 
withdraw the whole of the cornu from the abdomen. Care must be 
taken that the cornu and uterine body arc emptied of fetuses. If the 
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parturition is to be normal, is imminent. There are, of course, variations 
in the length of time occupied in delivery of a litter, and among the 
factors influencing it, the number of foetuses involved will be the most 
important. In the case of an average litter of 4-8 young, the normal 
duration of second-stage labour is about 6 hours. If, even in the case of 
exceptionally large litters, it exceeds 12 hours, it may be taken that the 
case is a pathological one, for it is certain that after this delay the pre- 
sented foetus will be dead. It must be borne in mind that during the 
periods mentioned the bitch must deliver her whole litter, and if several 
hours of forceful effort have elapsed and the first fmtus is still unborn, 
it is high time that an examination be made and appropriate assistance 
given. The same applies when a long interval elapses between the birth 
of successive fetuses. In this connection it is difficult to state just how 
long the bitch should be left unaided between successive births, for in 
normal parturition there is great variation. The operator will be in- 
fluenced by the number of foetuses still unborn and also by the ease and 
rapidity with which those already bom were delivered. As a general 
rule a period of not more than 4 hours should be allowed to elapse 
without making an examination. An exception is the case in which the 
animal is gravid with two fetuses only and one has been born. As long 
as 8 hours may be allowed without interference. 

The nature of the assistance given will depend on a number of factors : 
the cause of the primary delay and its duration ; the number of fetuses 
in the uterus; whether inertia has supervened; the state of the uterine 
contents and the general condition of the mother. So often, especially 
in primigravida, the first fetus is relatively oversized or there is slight 
deviation from normal such as incomplete rotation into the dorsal 
position, whereby the animal is just unable to deliver it by her own 
efforts. Had appropriate assistance been forthcoming using a finger, 
vectis or forceps, it is probable that parturition would have proceeded 
normally from this point, whereas, assistance having been delayed, 
inertia supervenes and despite the removal of the obstructing fetus no 
further progress is made. The case may be one in which traction is 
contraindicated, viz.: 

(o) absolute oversize of the fetus, a not uncommon condition 
when there are one or two fetuses only and in monster formation; 

(fc) some gross abnormality of posture which it is impossible to 
correct, such.as lateral or downward deviation of the bead; 

(cj abnormalities such as bicomual gestation. In these the mother 
is exposed to less risk by the early performance of ctesarian section 



CHAPTER 29 


CASARIAN OPERATIONS IN THE BlTai AND CAT 

In the canine and feline obslctrics the casariati operation now occupies 
an important place. Reviewing the subject in its broadest aspects the 
indications are: 

(o) for the relief of dystocia; 

(6) as a preparturient measure in cases in \shich it is impossible for 
normal parturition to occur, or in which it is highly improbable that 
such will be the case; 

(c) the presence of mummifying foetuses in ulero. 

In the management of a case of dystocia in the bitch the possible per- 
formance of the cajsarian operation must be considered from the outset. 
It must not be regarded solely as a last resort, to be performed only 
when all other methods of relief have proved ineffective, for it is pro- 
bable that by that time the animal has become exhausted and, what is 
even more important, the uterus has become a grossly infected focus. 
The results of the operation are closely related to this point. In a series 
recorded by the author (Wright, 1939) 82-7 per cent, success to the dam 
was obtained when the operation was performed as a preparturient 
measure or up to 24 hours after the onset of second-stage labour, 
whereas only 30 per cent, maternal recovery occurred when operation 
was performed between the 28th and 50th hour. In protracted cases such 
as these, better results follow hysterectomy than hysterotomy. The 
greatest error which can be made in the management of difiicult 
labour in the bitch and cal is delay, for so often the negative policy 
of “giving her plenty of time” leads to (he loss of both mother and 
young. It is highly probable that this attitude is the outcome of human 
experience, for it would appear that in woman the first stage of labour 
—that of dilation of the cervix— is often a painful and prolonged 
procedure. In the bitch and cat, however, this stage is characterired by 
psychological rather than physical disturbances — the seeking and pre- 
paring of a place for confinement — and it may be taken as certain that 
once the objective signs of labour arc present (straining has commenced) 
second-stage labour has been reached and the birth of the young, if 
J38 
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sidered when the uterine contents are relatively sterile and the mucosa 
healthy, for if putrid fcetuses are removed by hysterotomy, mortality 
will be very high. In such cases it is inevitable there will be a considerable 
mortality whichever operation is performed, consequent on the acutely 
toxaimic state of the bitch at the time, but the results following hyster- 
ectomy are significantly better than those following hysterotomy. Con- 
tamination of the peritoneum and of the lips of the wound is inevitable 
in either case, by in hysterotomy the septic uterus is left in situ and 
subsequent necrosis of the edges of the uterine wound is an important 
lethal factor; whereas in hysterectomy, section is made in the region of 
the cervix or even through the anterior vagina, the mucous membranes 
of which are much more resistant. It is impossible to state categorically 
the earliest time after the onset of labour at which the uterus must be 
regarded as a grossly infected focus, for the time elapsing before the 
onset of putrefaction varies in different cases. The author has had cases 
recover when hysterotomy was performed as late as 48 hours after the 
onset of the second stage of labour, while in others the bitch was in 
extremis from acute toxatmia after a delay of 24 hours. A number of 
factors will influence the onset of infection and the rate at which it pro- 
gresses: the time of foetal death, the nature of any vaginal interference, 
the integrity of the fatal membranes, the number and site of the fcetuses 
remaining, the degree of impaction at the pelvic brim, etc. As a general 
rule hysterotomy may be performed with confidence during the first 
12 hours. Between 12 and 24 hours hysterotomy is still the operation of 
choice; the fcetuses occupying the cornua will probably be alive; but the 
risk is greater. From 24 to 36 hours hysterectomy is recommended. It is 
probable that many if not all of the fcetuses are dead and that putre- 
faction is rapidly progressing. Prognosis is guarded. After this time, 
although occasional recoveries occur, the outlook is grave. 

Anaesthesia 

Selection of the anwsthctic to be employed requires special considera- 
tion, for not only has the welfare of the mother to be home in mind, but 
that of the young also. It is the law in Great Britain that abdominal 
operations in the dog shall be performed under general anaisthcsia, so 
that spinal and regional anesthesia do not come up for consideration. 
During recent years nembutal anaslhcsia has attained great popularity 
for major surgery, and tliosc familiar with its use arc loath to adopt any 
other method. Yet it must be stated categorically that for the perform- 
ance of c.xsarian section in the bitch and cat when it is desired to obtain 
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than by the prolonged use of forceps and often the piecemeal removal 
of the fcEtus, 

On reviewing one's experience of dystocia in the bitch one finds that 
there is a sirihing breed frequency. The condition is relatively uncom' 
mon in the large breeds of dog and in the mongrels. In general, it is more 
common in the toy breeds, oversize of the fatus or over-distension of 
the utenis being the common causes. In the brachycephalic types — the 
bulldog and the Pekingese— oversize of the fatal head is commonly 
met. But of the British breeds of dog, the Aberdeen terrier is un- 
doubtedly the v.‘orst offender, and inertia appears to be the cause. The 
author finds that 40 per cent, of the eaxarian operations he has per- 
formed for the relief of dystocia have been in this breed. In some cases 
one or more fatuses are bom naturally after which all evidence of 
labour ceases despite the fact that there are obviously more faluses in 
the uterus. In others there appears to be a slate of partial inertia from 
the outset, which soon becomes complete. 

Animals are met in which parturition, if it is allowed to proceed, 
must inevitably result in dystocia. Severe pelvic deformity consequent 
on previous fracture and occlusion of the vagina by neoplasm are 
examples. When it is known that such abnormahly exists, esesarian 
section should be performed a few days before or immediately at the 
onset of labour if it is desired that the puppies be saved. If the life of the 
puppies is immaterial, it is probable that hysterectomy will be advised 
as soon as pregnancy is delected. 

Acquired inguinal metrocele is common in the bitch and not infre- 
quently embr^'os develop in the incarcerated cornu. In the majority of 
cases it becomes necessary, consequent on the severe tension in the sac, 
to operate for its relief between the 25th and 35th days of gestation, but 
a case has been encountered (Wright and Hobday, 1932) in which fully 
developed fatuscs were removed by hysterotomy through the hernial 
sac. 

Choice of Operation 

^ViuIc the term caesarian section refers, in the strict sense, to the 
removal of foetuses by laparo-hj'sterotomy, a second operation has to be 
considered in canine and feline surgery: caesarian hysterectomy-com- 
plete extirpation of the uterus and its contents. The first operation must 
be the primary consideration, for its adoption does not interfere with 
the subsequent fertility of the bitch. Moreover* it is the interference of 
lesser magnitude and, other factors being equal, is the one more likely 
to have a successful outcome- Nev'crtheless, it should only be con- 




Fio. 203.— CAESARIAN Hysterotomy im the Bitcm. Site of Left Flank Incision. 
{F<?Fcr//Kir>- Record.) 



FlQ. 201.— OlSARJAN Ih-STTROTDMY IN THE DlTai. 
to i]]i>5tnite sites of abdominal and uterine incisions: 

/\, uterine body. B, dhision of eomua. C, abdominal incision. D, uterine incision. 
{Vclerinar}’ Reeonf.) 

and a similar distance abo\c the boixlcr oF the hypertrophied mammx*. 
In eases in svhich there is marked abdominal distension tliis incision is 
directly over the cornu on that side. On incising the skin and sub- 
cutaneous fat. two or three small vessels will be cut. It is belter to ligate 
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living foetuses nembutal is contra-indicated, for if it is given in doses 
which provoke general anajsthesia in the mother, fcetal mortality will be 
very high. As a rule if vigorous resuscitative efforts are applied imme- 
diately after the placentas are detached, the fetuses can be stimulated to 
breathe; they are, however, in a state of deep narcosis with respirations 
slow and shallow, and although they continue to live for a few hours, 
the great majority eventually die. In cases in which the fetuses in ulero 
are already dead or if it is not desired that they shall be saved, nembutal 
Is the anesthetic of choice. Before discarding nembutal it was given a 
trial in sub-ana:sthetic doses and full anresthesia subsequently induced 
by the inhalation of ether. By this means puppy mortality was reduced, 
but losses were stUl high (25-50 per cent.). Being reluctant to discard the 
barbiturates, the use of the very short-acting penlothal sodium was 
explored. Injection was made to the point of general muscular relaxa- 
tion and anscsthcsia continued with ether. The bitch recovered very 
quickly once inhalation was discontinued, but the puppy mortality 
continued on the whole to be high, although there were marked varia- 
tions. In some cases the greater part or the whole of the litter could be 
saved, whereas in others all the puppies died. 

It has long been recognized that fetuses are practically uninfluenced 
by chloroform and ether. By their adoption, however, the induction and 
continuation of anaesthesia become more cumbersome, while with 
chloroform in particular the danger to the mother is greatly increased. 
As a general rule when using inhalation ansesthetics in the dog, mor- 
phine pre-narcotization is employed; in fact, without such pre-narcotiza- 
tion induction may be difficult and even dangerous. But in the operation 
in question even morphine may have a markedly depressing etfect on 
the fetal respiratory centres, but this is much less than with the bar- 
biturates. Thus, forrsrsarian section in (he bitch which is still strong and 
vigorous and in which it is desired to obtain living fetuses, the author 
uses a small preliminary dose of morphine sulphate (grain per lb.) 
to which with advantage may be added atropine sulphate (grain 
total dose) to control salivation, by subrnitaneous injection and fol- 
lowed some 15-20 minutes later by inhalation antesthesia. In the case of 
small dogs and cats ether is used throughout, while in large dogs anss- 
thesia is induced with chloroform and continued with ether. In the eat 
no pre-narcotization is employed. In a recent publication. Freak (1948) 
strongly recommends the combination of morphine and pentotha! 
sodium for CKsarian section in the bitch. 
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Fig. 206.— Incision ttirouoh Skin, Fat and Subcutaneous Connective Tissue. 



Tic. 207. — Inctsion covnNUCD through tiif External Oijuque Musa.r anu the 
AI-ONTUROSIS OT TUI INTERNAL OlM IQUE. 



rxj. 20'^. — PivtAni THT Ai*osTv»o'.« or Titr Inttrwl Opijqi.t Mivtr uii thl 
T it.NvsMRSAvn wif.cti c«*n< the Main Dlooo Vistils a’.d Nervis. 
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these than to rely on fordpressure. Beneath the fat the external oblique 
abdominal muscle will be recognized. It occupies the whole of the in- 
cision except the postero-ventral 4 inch or so, where it is aponeurotic. 
Beneath this muscle the connective tissue may contain a considerable 
amount of fat. Deep to this lies the fibrous aponeurosis of the internal 
oblique muscle. This should be incised carefully, for immediately 



Fio :X)5.— TUI DaramoN of m Urrats in Ijm Puta'iA^cY ln the Cat. 

< Vf Urinary Record.) 

beneath tt is the trans\erse abdominal muscle carrj'lng the largest 
vessels which snll be encountered during incision. Having exposed the 
transverse muscle throughout the whole extent of the incision, its 
surface is studied. Two or three large lumbar nenes will be seen and 
in addition several vessels, one in particular about the centre of the 
exposed area. These should be ligated above and below. The peri- 
toneum. which lies immediately beneath the transverse muscle, is 
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comu, it is impossible to withdraw the cornu on account of its size and 
tension (Figs. 204, 205), and if subjected to rough traction there is a 
grave risk not only that it may rupture but that the highly vascular broad 
ligament will become injured, with hematoma formation in it or even 
severe hemorrhage. When gripping the uterus to fix it in the lips of the 
abdominal incision in order to incise it over the extremity of a foetus, the 
operator must have in mind the disposition of the gravid uterus in the 
abdomen (Fig. 204). He should introduce his fingers into the anterior 
commissure of the abdominal wound and draw the cornu gently up- 
wards and backwards. In this way he exposes the cornu about its centre 
and traction is applied to the point at which the broad ligament is of the 
greatest length. A longitudinal incision is made into the cornu about 
2 inches long and on that aspect of it farthest away from the broad liga- 
ment. If possible it should be made over a foetal extremity; in any case, 
care should be taken to avoid a placental zone. The adjacent allantois- 
chorion may be incised with the uterus and as much as possible of the 
escaping fluid is taken up with swabs. The amnion is similarly treated. 
Applying traction to its head or buttocks, the feetus is withdrawn. If the 
incision is situated over the trunk of the feetus, a finger is inserted into 
the uterus and the foetus pushed in the appropriate direction until an 
extremity is beneath the wound. After withdrawal of a feetus the bulk of 
that segment of uterus becomes so greatly reduced that it is outside the 
abdominal cavity. The feetus is still attached to the uterine mucosa by 
its umbilical cord and the placenta. To facilitate separation of the latter, 
the outside of the comu over the zone is gently squeezed with the fingers. 
This causes the placenta readily to peel away. If attempts are made to 
detach the placenta by traction on the umbilical cord alone, the uterine 
mucosa will become everted. Once a feetus is delivered, the withdrawal 
from the abdomen of the remainder from that cornu is relatively easy. 
In any case, the next feetus is squeezed fonvards or backwards until Its 
membranes bulge through the uterine wound. These are ruptured and the 
foetus gripped and removed. In this way one comu and the uterine body 
arc emptied. To make certain on this point, traction should be applied 
to the anterior part of the comu until the ovarian bursa is exposed. 

The next consideration is — shall the other comu be incised or shall an 
attempt be made to remove the foetuses contained in it through the 
existing cornual wound? If it is distended to a degree which makes it 
obvious that it contains two or more foetuses, it is better first to suture the 
first incision and (hen to make a second at the most appropriate point. 
When, however, there is one feetus only it is generally a simple matter 
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cut with it. For making this incision the muscle should be gripped 
with rat-toothed forceps and lifted well up from the abdominal viscera. 
A small cut is first made with the knife exposing the interior of the 
abdomen and incision completed with straight Mayo scissors. If this 
precaution is not taken there is a risk that the uterus beneath will be 
incised at the same time. If attention is paid to the blood vessels 
in the manner described, the incision will be almost bloodless. No 










Fio. 209. — Cumso the Uterus over a F(etal Extresotv. 

appreciable loss of function appears to follow cutting of the lumbar 
nen'cs where they cross the line of the iocision. 

Uterine Interferences, In the great majority of instances it ^vill be 
necessary to incise the adjacent cornu within the abdominal cavity 
rather than first to withdraw it from the abdomen. The surgeon's in- 
clination Vtill be to adopt the latter procedure, for by it the position of 
the incision in the cornu can be more accurately assessed, the escape of 
fcBlal fluids will be completely outside the abdomen, and in protracted 
cases contamination of the peritoneum will be greatly reduced. But in 
cases other than exceptional ones in which one feetus only occupies the 
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prior to their incision. The cervix being closed, the uterine contents, 
despite their unpleasant appearance, are sterile. As much as possible 
of the dark-green mucoid material which surrounds the foetuses should 
be swabbed from the uterus before suturing it. 

Closure of the uterine wound requires no detailed description ; a con- 
tinuous Lembert suture is employed and the contracting organ readily 
adapts itself to inturning of the wound edges. 



Fio. 211. — Closure of the Uterine iNasioN by a CoNnNUOUs Lembert Suture. 

Closure of Hie AMominal Wound. The abdominal '^vall is dosed by 
four layers of sutures. The first includes the peritoneum, transverse 
muscle and overlying aponeurosis of the internal oblique muscle. The 
peritoneum of the dog is too delicate to be sutured singly and by inclu- 
sion of the aponeurosis not only is any tendency for the sutures to tear 
through the muscle reduced, but in addition, by drawing together the 
intermuscular fat, dead space is obliterated. The second layer includes 
the external oblique muscle. All sutures so far have been of the inter- 
rupted type, placed about i inch apart. The third layer comprises a few 
widely placed sutures to draw together the subcutaneous connective 
tissue and fat. For closure of the skin, mattress type interrupted sutures 
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to remove it through the original uterine incision. Gentle squeezing of 
the cornu from the outside and at the same time guidance across the 
bifurcation with a finger inserted in the uterus generally serve to bring 
the fcEtal membranes and the fatal exlremUy into the wound. Should it 
be necessary to incise it, the remaining gravid horn is drawn into and 
out of the abdominal wound. It is probable that owing to the great 
reduction in intra-abdominal tension and also to the uterine body being 
empty that this will be simple. Prior (o closing the uterus, the second 



ovarian bursa should be exposed and the uterine body searched to 
ensure that all the fcctuses and their membranes have been removed. 

By this lime the cloths about the operation site have become very wtsC 
and soiled by blood and placental debris. They should be removed and 
dry ones substituted. 

In cases of intra-uterine mummification operation is Iks cumbersome. 
As a rule one or two fetuses only are involved and they occupy the 
cornua. Fatal membranes and fluids have been resorbed and distension 
is ne^i^ble; thus it is easy to withdraw the cornua from the abdomen 
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wound with progressive peritonitis and toxtemia. Prolapse of abdominal 
viscera may occur in this group, which serves to accelerate death. 

4. During the S-lO-day period. Breakdown of the abdominal wound 
and prolapse of viscera. In this group infection of the wound is slight or 
(clinically) absent and the peritoneum is healthy. Interference with the 
wound by the animal is often the essential factor. The accident may 
happen quite unexpectedly. 

It is not suggested that the four groups are absolutely clear cut; there 
may be overlapping. The essential feature of 1 and 2 is that the animal 
was beyond surgical aid at the time of operation. Group 3 is also chiefly 
concerned with delayed cases. The peritoneum was able temporarily to 
resist invasion by organisms, but the cut abdominal wall with its open 
blood-vessels was unable to check infection by bacteria with which 
it had become contaminated during uterine manipulations and necrosis 
rather than healing occurred. In this connection it is the writer’s belief 
that contamination is not the entire cause of the necrosis, but that an 
important contributory factor is the general weakening of the natural 
bactericidal properties of the tissues by toxamia at the time of opera- 
tion. In this group also, prevention by operating before the animal is 
acutely ill is the only real solution to the problem. The power of healing 
is not invested in the surgeon: it is a natural process inherent in healthy 
living cells and success is largely dependent on operating while the cells 
are still healthy, for if they have lost this power very little can be done to 
re-establish it. Body heat should be maintained and circulatory collapse 
combated. The animal should be encouraged to drink — glucose water 
for preference — in small quantities frequently (large quantities may 
cause vomiting). Should the animal refuse this, plain water should be 
oflered, or if she will take it — 0-25 per cent, saline solution, in small 
quantities frequently. 

The fourth group is the one which requires special consideration. 
Tliere is a grave risk in the dog after all interferences which necessitate 
an extensive abdominal incision, and in which the mid-line is used, that 
breakdown of the wound may occur. Interference by the animal is the 
chief cause and it is much less likely to occur after a flank incision. The 
accident generally occurs between the 5th and 10th day after operation, 
possibly after some of the skin sutures have been removed. The essential 
cause is irritation of the wound; often some Ittcal suture suppuration. 
The animal commences to lick the wound vigorously, opening the skin 
and muscle wounds. Beneath these the omentum is encountered, which 
becomes drawn out on the tongue. The peritoneal irritation resulting 
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are employed. The author has no special preference for silk, nylon or 

silkworm gut. 

Occasionally post-operative hteraorriiage from the placental zones is 
severe, and should there be a copious discharge of blood from the vulva 
after operation, liquid extract of pituitary in doses of 0-5-T5 c.c. 
should be given by intramuscular injection. 

Care of the Fcetuses. The puppies are removed from the uterus with 
the placentsc still attached and handed to an assistant whose duty it is to 
sever the cords by tearing them and dry the skins with cotton-wool. If 
the puppies do not breathe readily it is the practice to immerse their 
trunks alternately in hot and cold water. They are then wrapped in 
cotton wool and placed on a hot-water bottle until the bitch has com- 
pletely recovered from the anaesthetic, after which they are put with her. 
Her behaviour with them should be watched, for it has been noticed 
that primiparous bitches often ignore their puppies after the caesarian 
operation, pushing them to one-side rather than mothering them. One 
• speculates whether the intuitive maternal solicitude is dependent on the 
experience of parturition. Should the bitch ignore the puppies, she 
should be restrained in the appropriate position while they suckle for 
the first few days, after which it is highly probable she will take to them. 
Should hand feeding become necessary, one of the dried-milk foods pre- 
pared for babies is used. A little cod-liver oil should be added after the 
first week. 


The Post-Operative Period 

In all toxic cases and in early ones in which recovery from the anaes- 
thetic is delayed, glucose-saline solution should be given by intra- 
venous or subcutaneous injection. Body heat should be maintained by 
the use of blankets and hot-water bottles. 

Attention has already been paid to the prognosis of operation and at 
this point it is proposed to review the causes of post-operative death. 
These arc classified under four, more or less distinct, groups: 

1. Within 24 hours. A number of factors are concerned, but the chief 
is the advanced toxa:mia which existed at the time of operation. Cir- 
culatory disturbances due to the anesthetic and the operative inter- 
ference are additional. When chloroform has been used its direct toxic 
action may be the essential or a contributory cause. 

2. During the 36-12-haur period. The development of acute peritonitis 
with death from toxemia, the uterus being the source of infection. 

3. During the y-b-day period. Bacteria! necrosis of the abdominal 
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ing the accident, for the bitch can easily tear away the bandage should 
she feel so disposed. Muzzling may be adopted, although it is surprising 
what an animal can do despite the muzzle. Thus when a midline incision 
is employed, the best procedure is as follows: for the first 4 days the 
wound is left open and the puppies are put with the bitch. They are 
then removed and from this time until the 10th day the wound is 
effectively bandaged. A pad of wool or gauze is placed over the wound, 
held in position by an encircling open-wove bandage. This is covered 
by strips of adhesive bandage passing around the abdomen and making 
direct contact with the skin for a distance of 1 inch in front of and behind 
the ordinary bandage. The wound is inspected daily. It is seldom neces- 
sary to remove all the bandages. Removal of the posterior one or two 
straps generally allows inspection of the wound. Provided the wound 
remains dry nothing is done; no irritating antiseptics are employed. 
Should any suture or subcutaneous suppuration develop, the offending 
sutures are removed and drainage provided. Sulphanilamideis applied. 

Technique — Hysterectomy 

In the great majority of cases in which cassarian hysterectomy is per- 
formed the uterus is a grossly infected focus, and thus it is essential that 
the whole organ shall be removed, at the same time avoiding as far as 
possible contamination of the peritoneum by its contents. This means 
that the uterus must be withdrawn from the abdominal cavity unopened. 
Whether or not this is possible will depend upon the degree of uterine 
distension and this in turn will be largely influenced by the number of 
foetuses. (For this operation a plentiful supply of instruments, swabs, 
gloves, cloths and clips should be provided, so that contaminated 
material can he frequently replaced by clean.) The case being a pro- 
tracted one, the uterus is even less likely to withstand severe traction 
than was the case in hysterotomy, and consequent upon possible em- 
physema of the foetuses and necrosis of the uterine wall there is a great 
danger of rupture occurring. Should gentle clTorls at withdrawal fail 
It becomes necessary to incise the uterus and withdraw one or more of 
the fcEtuscs. In this event the lips of the abdominal wound should be 
well packed with gauze and frequent swabbing performed. Another 
important point to be considered is the site at which the uterus shall be 
excised. Section is best made at the junction of the uterine body and the 
anterior vagina, i.c. at the dilated cer\*ix. It is essential tliat this site shall 
be empty, yet it is probable that it is occupied by a putrid foetus. This 
may be overcome in one of three ways. 
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therefrom provokes vomiting and this in turn by greatly increasing 

abdominal pressure causes a great part of the jejunum to prolapse 



Fia. 212.— C^SARUN Section in the Cat- Vertical Flank Incision. 
iVetertiutry Record.) 



Fjo 5]3,— CesARMN Stcno\i HorizOeVtai. FtANTi rscisiov. 

( Veterinary Record.) 

through the wound. Unless the accident is observed early and imme- 
diately dealt with, it is probable that death from shock will occur in a 
few hours. 

Bandaging, in the accepted sense of the practice, is useless in prevent- 
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sufficient tension can be applied effectively to occlude the vessels. The 
bursa is then opened between the ligatures, exposing the ovary with its 
corpora lutea. The stalk is divided with the knife, beneath the ovary. 
Having released the mesovarium the cornu can be lifted out of the 
wound, exposing the broad and round ligaments. These structures are 
comparatively avascular other than near their attached borders, and a 
single gut ligature is applied before dividing them with scissors. 

One comu now being free, the other is drawn out of the abdomen 
and dealt with in the same way. In fat subjects difficulty will be experi- 
enced in placing ligatures beneath the ovaries, for owing to the com- 



Fio. 214. — C-csARUN Hystcrictomy in Tire Bitch. 
Ligature of the ovaro-ulcrinc vessels. 


parative shortness of the mesovarium it will only be possible to bring 
an ovary into the lips of, instead of out of, the abdominal wound. 
Whilst it is generally possible, with the help of an assistant pressing 
down on the lips of the wound and at the same time applying gentle 
traction to the extremity of the cornu, to apply the ligature below the 
ovary, the necessity for leaving sufficient tissue above the ligature to 
ensure that it docs not slip may involve leaving part or the whole of the 
ovary behind. No harm will follow this procedure and it is better to 
leave the ovary than provoke severe and possibly fatal harmorrhage due 
to excessive traction on the mesovarium causing it to tear. Such bitches, 
if they recover, will probably have irregular periods of oestrus. 
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(1) Delivery of this fcetus per ragitjam with forceps prior to 
operation. Whether this is possible will depend upon the cause of the 
dystocia. 

(2) An attempt, after the abdomen has been opened, to squeeze 
this fcetus back into a cornu. This will depend chicHy upon the amount 
of space available in the uterus, i.e. whether or not any foetuses have 
already been bom. 

(3) Incision of the uterus distant from the line of section and the 
removal of the fetus occupying the body. 

Needless to say, (1) and (2) will commend themselves to the operator 
and every endeavour will be made to adopt one of them. Unfortunately 
it often becomes necessary to resort to (3). 

Abdominal Incision. When performing hysterectomy a mid*line in- 
cision, varying from 2i to 4 inches in length, is employed. A flank in- 
cision is generally unsuitable for Ibe reason that when proceeding to 
remove the uterus and both ovaries, great difficulty is experienced in 
ligaturing the deep ovary due to the shortness of the ovarian ligaments. 

Control of Hsmorrhage. The blood supply to the uterus is provided 
by two main arteries on each side. The first, the utero-ovarian, arises 
from the posterior aorta and passes in a flexuous manner in the meso- 
varium. After giving off branches to the ovary and the oviduct the main 
vessel passes backwards in the broad Ugament, sending off large 
branches to the placental zones in the anterior part of the cornu. The 
second, the uterine, originates in the pelvis as a branch of the internal 
pudic artery and passes forward in the broad ligament to anastomose 
with the utero-ovarian. At the anterior extremity of the cornu and 
posteriorly at the uterine body, the vessels lie close to the attached 
border. Over the middle region of the cornu, however, they lie in the 
broad ligament about J inch away from the uterus. It is important to 
bear this in mind, for careless manipulation of the broad ligament may 
result in laceration of the veins, before the arteries (anterior and 
posterior) have been ligated, and severe hemorrhage result. Having 
withdrawn one of the cornua and the ovary in its bursa on that side 
from the abdomen, the mesovarium is penetrated by a needle carrying 
ligature material, beneath and behind the ovarian bursa, taking 
care that the point of penetration is posterior to the utero-ovarian vein, 
and the ligature tied oflf. A second ligature is similarly placed above 
the bursa to prevent hEmorthage from the anastomosing branch after 
division (Fig. 214). Owing to the quantity of fat in the mesovarium 
it is necessary that these ligatures shall be of stout materia! so that 
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is passed through the edge of the uterine wall avoiding the mucous mem- 
brane (Fig. 216). The site for the ligature is J inch in front of the posterior 
clamp. The uterus is then divided with scissors immediately behind the 



Fio. 216.— Ugatvre of niE Individual Blood Vessels in the Stumf. 
{Vcicrinary Kccord.) 



no. 217.— CcsARiAN HYyrtwcTOMV. 

Closure of the slump, 

{ytUTinary Rnont. 

anterior damp. Tlie object of this is that there shall be an adequate 
amount of stump anterior to the remaining damp to allow of invagina- 
tion of the mucous membrane by Lembcrt sutures (Fig. 217). Before 
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Both uterine cornua now lie outside the abdominal cavity. Care must 
be taken that they do not fall to one or other side of the animal, for in 
so doing rupture of the attached portions of the broad ligaments may 
occur with severe hsmorrhage. The abdominal wound is packed off as 
effectively as possible with sterile gauze. The uterus is to be removed by 
section through the uterine body in the region of the dilated cervix. It is 
essential that the latter shall be empty. The methods of effecting this 
have already been referred to. It suffices to state here that should it be 
occupied by a feetus an attempt must be made gently to squeeze it back 
into the cornu from whence it came. If this is impossible it will be neces- 



FiQ, 215.— CoVTROi, OF M^JORRHAGE TROM THE UtWrsT VXSSEU BY A SlSGLB iJCATimE 
AROUND THE STVMP. 

saiy Id incise the uterus and remove if. TTiis svfil cause gross contarnina- 
tion, and every effort must be made to reduce it to a minimuni by pack- 
ing beneath, the uterus cloths which can be subsequently removed. 
Bowel forceps, the jaws of which are covered by rubber tubing, are 
placed across the uterine body as far back as possible and lightly 
clamped. A second pair is similarly placed about ^ inch anterior to the 
first, that is, just posterior to the bifurcation. Between these clamps lies 
the line of section, but prior to making section it is necessary to deal 
with the uterine vessels. These arc rituated on each side in the uterine 
ligaments close against the attached border. To ensure that the artery as 
well as the vein is included in the ligature, the needle carrying the catgut 
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RETENTION OF THE F(ETAL MEMBRANES IN THE 
BOVINE 

It is generally accepted that within the realm of physiological normality 
the foetal membranes are expelled within a period of 12 hours after the 
delivery of the foetus, and that retention of the allantois-chorion within 
the uterus for longer periods must be considered to be pathological. A 
striking feature of such retention in the bovine is that it is generally pro- 
longed, often for from 4-8 days or even longer, by which time the mem- 
branes have undergone extensive putrefactive changes. 

Etiology 

Physiological expulsion of the allantois-chorion in those species 
having cotyledonary placentation is made up of two essential processes : 

(0) A loosening of the ohorionic villi within the maternal cotyle- 
donary crypts, whereby they detach themselves readily. 

(1) Continued waves of peristaltic contraction in the muscle fibres 
of the uterine wall, whereby the loosening allantois-chorion becomes 
invaginatcd and expelled. 

Retention results primarily from failure of the villi to detach them- 
selves from the crypts. Early observers (Harms and others) held the 
view that the most important factor in its causation was imperfect con- 
traction of the uterus in the third stage of labour and belated involution. 

Recognition of the part played by Br. abortus (Bang) as a cause of 
abortion in cattle and the changes this infection provoked both in the 
maternal and fatal placenta: resulted in a general acceptance of the 
view that the commonest cause of retention of the foetal membranes was 
a proliferative placentitis resulting from this infection. Golze (1941-42) 
has recently expressed the opinion that this infection causes about 
30 per cent, of all cases of retention in cattle in Germany. While it is 
generally accepted that the incidence of the condition is higher in those 
herds in which Br. abortus infection prevails than in those which are 
free from it, many observers have pointed out that retention of the mem- 
branes in cases of abortion at 30-40 weeks of gestation only seldom 
occurs. Moreover, there is a definite incidence of the condition in herds 
3S9 
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allowing the stump to recede into the abdomen it is important to ensure 
that haemostasis is effective. The sutured border of the stump is lightly 
gripped with spring forceps and the clamp removed. The stump is held 



Flo. 218.— Titt Dispoimos* or ths F<rivsis tv utero is L\te Paecsavcy in tke 
Cat. 

( Veterinary Record^ 


in view for a minute, and should there be any seeping of blood from it, 
a gut ligature is placed around the whole stump and tied just sufficiently 
tightly to check it. Closure of the abdominal incision requires no special 
description. 
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chiefly endometrial infection. Cows bred at 30-60 days post-partum 
largely retain their afterbirths. When gestation periods of the cows bred 
to a given bull fall outside the optimum duration of 279-288 days in- 
clusive, whether above or below, retained afterbirth will be highly 
destructive. Retained afterbirth tends constantly to be followed by 
chronic endometritis or other types of disease interfering with repro- 
duction. If it is decided to attempt to rebreed the cow after retained 
placenta, it should be borne in mind that the greatest remedy known for 
diseases of the reproductive system is sexual rest; such rest should be at 
least 6 months. 

The author, in so far as his experience of reproductive disorders of 
cattle in England is concerned, finds himself unable to accept many of 
Williams’ conelusions. He believes that with the exception of certain 
specific infections, the chief of which are tuberculosis and Br. abortus, 
the uterus of the cow which carries a normally developed, living calf to 
full term is a singularly healthy organ and that other causes should be 
sought to explain retention of the allantois-chorion. There is no doubt 
that histological changes are generally found in placenta expelled nor- 
mally, particularly from multigravid cows, but one should hesitate to 
conclude that they are necessarily the outcome of bacterial infection of 
the uterus during pregnancy. English experience does not confirm the 
view that the calves in cases of retention are generally diseased at birth, 
nor docs it support the statement that the majority of cases are asso- 
ciated with abnormal gestational periods. 

Nevertheless, there is a volume of reliable clinical experience which 
indicates that the condition occurs more often in births which occur a 
few days before the expected date. The inference to be drawn from this 
is that the placenta: had not yet undergone those degenerative processes 
which make for normal detachment. 

Erismann (1937) in Switzerland, in a study of 270 cases of retention, 
found 55 per cent, occurring in normal gestational periods (280-294 
days). A striking feature of his scries rvas that 50 per cent, occurred 
in twin pregnancies. Gehring (1937) in Germany examined the placcnt.T: 
expelled normally from dOclinically healthy cows. The animals concerned 
ranged from 2 to 21 years old, the average being 8 years; 3 were heifers. 
He found extensive changes in the majority: lack of cotyledons, changed 
form of single cotyledons, accessory placental tissue, necrosis and 
oxlema of the villi. In an attempt to define the structure of the normal 
cotyledon and attached placenta, Kennedy (1947) in Scotland records 
the histological appctirancc of 26 specimens obtained at an average time 



360 


VETERINARY OBSTETRICS 

which are free from that infection. There are many references in the 
literature to its relatively high frequency in cases of twinning. 

It is proposed to pay somewhat lengthy attention to the views of that 
distinguished pioneer in this field of animal disease, the late \V. L. 
Williams of Cornell University, for there is no doubt that his writings 
have profoundly influenced veterinary thought in this matter and that 
his conclusions arc widely accepted. 

Williams and his co-workcfs discredit the important place that has 
been ascribed to Sr. abortus in the causation of retention, but believe it 
to be due to an endometritis resulting from some other, unspecified in- 
fection which is present during pregnancy, often from its very early 
stages. They consider ill-health of the newly bom calf to be a frequent 
accompaniment of the condition. Their examination of placenta; from 
cattle in herds in which breeding irregularities were high, revealed almost 
regularly necrosis of the chorionic villi, and on the histological appear- 
ances of the changes formed the conclusion that bacterial infection was 
the cause. In the healthiest animals this necrosis was restricted to a single 
cotyledon and was only found after careful examination. CEdema of the 
chorion was also common and was thought to be the outcome of the 
placental changes. Absence of placentation, particularly in the non- 
gravid cornu, and the development of accessory placental tissue, condi- 
tions only rarely found in heifers but common in multigravid cow's, were 
regarded as further evidence of the infection hypothesis. The causes of 
abortion and retention were therefore to be found, in the opinion of 
Williams and his colleagues, in pathological processes which occurred 
in the uterus both in the immediate gestational period and in previous 
ones. The Williams school holds that most of the breeding irregularities, 
whether they be manifested in the form of abortion, retention of the 
fcelal membranes, post-parturient prolapse of the uterus, or failure to 
conceive, are fundamentally the outcome of uterine infection. Thus we 
find them concluding that retained placenta in dairy cattle is largely pre- 
ventable by the application of conservative methods of breeding, feeding 
and handling; that the condition is incurable, for when it becomes 
identifiable at the termination of pregnancy, placental lesions have 
already become established in the uterine caruncles which remain 
throughout the life of the female to interfere with reproduction accord- 
ing to their extent and character; and that no treatment can operate 
retroactively to restore destroyed placental function. Twin pregnancy, 
so ruinously follow ed by retained afterbirth, can be largely excluded by 
avoiding the errors which lead up to twin ovulation and pregnancy. 
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spherical ones and that detachinent of the placenta by hand was very 
much easier during these waves of contraction than when the uterine 
musculature was quiescent. He has described the process as being like 
the action of a fan — as the base of the cotyledon contracted, the peri- 
phery opened. 

Pugh (1944) expressed the view that an important factor in the post- 
parturient contraction of the uterus was the stimulus of frequent suck- 
ling by the calf. In India, Vinattieri, Hayward and Artioli (1945) have 
shown that the incidence of retention in buffaloes is strikingly higher in 
animals from which the calves are removed at birth than in those which 
are allowed to suckle their young. 189 calvings in which suckling 
was not allowed were followed by 22 ■? per cent, of retention, whereas 
in 122 cases on the same farms which were allowed to suckle, only 
4-9 per cent, occurred. From the foregoing discussion the reader will 
appreciate that the exact causes of retention in the bovine are still 
obscure. 

Incidence. The author knows of records giving the overall incidence 
of the condition in the various countries over a long period. Those 
available have been compiled by individual observers dealing rvith a 
relatively small number of herds in a single locality over short periods. 
Kennedy (1947) in Scotland observed 13 herds for a period of 1 year or 
less. In 431 calvings there were 36 (8-3 per cent.) cases of retention, 
or the latter, 5 were abortions. Palmer (1932) in America reported on 
2 herds comprising 125 cows (each was free from tuberculosis and Br. 
abortus infection) over a period of 3 years. The annual incidence was 1 1 -7 
percent. Gotze (1941-42) gives it as his clinical experience in Hanover 
that among every 100 births there arc at least 4 or 5 cases of retention. 

Patliogenicity. Discussion on the degree of ill-health and the mortality 
which attend retention of the fcctal membranes in cattle is difficult be- 
cause of the many factors which may be concerned. In the first place it is 
necessary to differemiate those cases which follow a normal, or at most 
only slightly assisted, delivery from those which complicate a pro- 
tracted labour in which vigorous and often prolonged intra-utcrine 
manipulation has been carried out. Again, it is the orthodox practice to 
treat the condition by manual interference, the severity of which will 
vary from case to case and from operator to operator, and thus the 
possibility cannot be excluded that illmflccts which have been ascribed 
to retention per se may have arisen from or have been aggrarated by 
injury resulting from such interference. A further factor to be borne in 
mind is variation in the duration of retention, although this is not so 
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of 4i hours S'SSraltSonTSed 

tion and the maternal cotyledoi^ in 24 ^ 

the former f.'as there any variation from the Sndmgs > 

white none of the cotyledons showed changes in structure from th 

normal cotyledon previously described. - „ „r nr aborlus 

VSTiile a great deal has been written on the assoaation oTBr. abortus 
InSn a^d of other non-specified infections of the « 
pregnancy with retention of the fretal membranes, very •>«!= “ttenW 
Ls been paid to the possible relationship of some 
tuberculosis. There is no doubt that the incidence 
culosis during the later stages of pregnancy, and generaUy of the mill ^ 
type, is relaUvely high in infected herds. The author s expenmcc has 
been that such infection is not accompanied by retendon of the me 
branes in any significant degree. . mot 

Pommayer (1919) concluded from histological examinations tna 
retention of the membranes may occur as the result of congestion ol 
villi, which causes them to become locked in the crypts. That observe , 
and many others, have expressed the view that the most frequent cMse 
ofreiention is uterine inertia due to factors such as debility, protracte 

labour, uterine infection or premature labour. 

Of recent years there has been a tendency to discredit inertia ot 
uterine muscle during the third stage of labour as an important factor 
in the causation of the condition. Stress has been laid on the fact tna 
the uterine caruncles do not contain muscle fibres and are thus, in them- 
selves, incapable of undergo'uig contraction. The author, how ewr, is 

of the opinion that the inertia factor cannot be so readily dismissed, or 
it would seem reasonable to assume that the process of detachment is 
intimately associated with a modified state of the circulation in t 
camncular crypts and this in turn is profoundly influenced by the for« 
of uterine contractions. Jordan (1948), working in the author’s depa - 
ment, has observed in the full-term uterus of the ewe on the pos - 
mortem-room table and after removal of the lamb, that waves of con- 
traction commencing at the apex of the gravid cornu and ^ 

backwards to the base occurred every 2-3 minutes, and that during tti 
contractions the cotyledons changed in shape from oval structures 
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Table II 

Comparison of Subsequent Breeding Records of Retention Cases with Animals in 
the Same Herds yvhich Calved Normally during the same Period 


Group 

Number 

Calved at 
Full-term 

Aborted 

Times 

served 

Became 

Sterile 

Aborted 

Days 
between 
calves * 

Reten- 

tion. 

44 

36 


Mean 2-5 

3 

6 


Controls 

44 

44 


„ 2-5 

2 

4 

419*5 


* The abnormally long period between calvings in both groups is accounted for 
by the fact that on these farms it is the practice to withhold service for 3-5 months 
after calving for milk record purposes. 


The author’s clinical experience of untreated cases agrees closely with 
Palmer’s records. 

Gotze (1941-42), quoting the records of the Hanover clinic for treated 
cases— the material forming the basis of these records consisted only 
for the smaller part of cases which were brought for treatment during 
the first few days of the disease — gives the following prognosis: death 
and casualty slaughter, 4 per cent.; emaciation, unprofitableness or 
infertility, 20 per cent.; short duration of disease and temporary 
inegularities of milk production and fertility, 50-50 per cent.; puer- 
perium almost undisturbed, 15-25 per cent. 

The outcome of the disease both when untreated and when treated 
after putrefactive changes have become established in the uterus, is that 
about 75 per cent, of cases show no severe departure from health, but 
there is a temporary reduction in appetite and milk yield in from 
50-60 per cent. Reliable mortality figures, particularly in untreated 
cases, are not available, but the author is of the opinion that a figure of 
1-2 per cent, should be accepted. The adoption of manipulative treat- 
ment obscures the picture, for the possibility that vigorous interference 
with the cotyledons causes injury which increases the risk to the animal 
cannot be disregarded. In fact, few veterinarians are not familiar with 
the cow whose well-being was distinctly reduced after manual removal of 
the membranes. 

Jordan (1948) has found that the bacteriological picture of the uterus 
in retention cases is the same as in those of delayed involution without 
retention. Group II streptococci {Str, dysgalactia:) appear first, followed 
by staphylococci (often coagulasc negative), and later diphtheroid 
organisms, C. pyogenes predominating. Coliform and anxrobic bacteria 
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important as would at first appear for the great majority of cases persist 
for 3 days or longer, by which time advanced putrefactive changes have 
developed in the uterus. 

Palmer (1932) carried out careful obsen'ations on the pathogenicity 
of retention. Unfortunately, as he himself readily acknowledges, the 
numbers dealt With were too small to draw hard-and-fast conclusions 
therefrom. Nevertheless, the author believes his observations to be so 
valuable as to merit quotation in some detail. 

They were carried out over a period of 3 years in 2 herds free from 
tuberculosis and Br, abortus infection. 44 cases of retention occurred 
and it was planned to give no treatment unless the life of the animal 
appeared to be in danger. 


REIBfnON OF THE PLACENTA IN CaTTLE (PALMER, C. C.) 
TASie 8 a 

Artintah Retainitts Placenta 


Number 

CsU'cJ 

full-term 

Aborted 

Had twins 

Duration of 
retention (days) 

Shortest 

Longest 

44 

36 

<8l-8%) 

S 

(J8'2^ 

7 

(J6/0 


11 

Mean 

6-79 


Table 9 

ConiJilian of Retention Cases during Tna iVeeks after Calling 



Bodyweight 

.. 

Lactation 

Treated for 





IB 

Good j Fair 1 Poor 

Illness 

14 

24 

(54-5M 

6 

Cl3-6%) 



13 2S 3 

(29-5%)j(63-6%)j (6-8%) 

4 

(9-0%) 


Table 10 

Cases of Retention — Subsequent Breeding Records 


Number 

Number of 
Services 

Treated for 
Infertility 




44 

Mean 2-5 

4 


6 
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sequent on the greater degree of uterine contraction present at this time, 
the operator is more likely to be able to reach the apical portion of the 
cornu. But it must be acknowledged that even at this time it may be im- 
possible to reach the full extent of the apical portion and it is there that 
attachment is generally most firm. It must be recognized also that not 
infrequently cows become much more ill after such interference than 
they were previously and occasionally manual interference has been 
quickly followed by death. Williams (1943) in America states that his 
practice is to make a careful manual examination within one day after 
parturition and to remove the membranes if it is found that the chorionic 
placentie can be completely detached without injury to the caruncles. 
If it is found impracticable to remove them on the first occasion, tlie 
examination may be repeated at intervals of not less than one day until 
the membranes drop away or are removed. Gotze (1941-42) in Germany 
acknowledges that if detachment necessitates force and unclean condi- 
tions, to await the spontaneous expulsion of the retained placenta may 
have real advantages, but claims that by the application of epidural 
antesthesia it is possible to carry out manual detachment gently and 
hygienically and these factors, together with the improved methods of 
combating bacterial infection now available, lead him to conclude that 
gentle detachment is justified at all times. He considers that early detach- 
ment has the great advantage that it is performed at a time when puer- 
peral infection and intoxication has not markediy developed and there 
is still a chance to produce an approximately physiological puerperium. 
Erismann (1937) in Switzerland, after a wide experience of the condi- 
tion, considers careful manual detachment to be the best form of treat- 
ment, but finds himself unable to draw from his records any cogent 
conclusions as to the most favourable time for interference. He also 
acknowledges that in a considerable proportion of cases he was unable 
to effect complete removal. He found the factor which was most often 
associated with illness was a more or less great accumulation of fluid 
in the uterus. It is of interest to note that in his series the percentage of 
animals requiring supplementary treatment (approx. 22 per cent.) 
was much the same when manual interference was made within 12 hours 
of birtli, between 12 and 24 hours, or after 24 hours. 

Despite this weight of opinion in favour of manual detachment, there 
appears to bo an increasing volume of opinion, both in this country and 
on the Continent, and to which the author subscribes, that on no 
account should any attempt be made to detach the placental villi from 
the maternal crypts with the fingers. This view is based on the belief 
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are also found. In all cases the blood white-cell picture shows the 
characteristic “ shift to the left” of pyogenic infection after the third day. 

The influence of retention on the subsequent fertility of the animal is 
a matter for careful consideration. It has long been held that the condi- 
tion is a frequent cause of chronic endometritis with -a resulting high 
incidence of sterility, and having regard to the mass of infected material 
which occupies the uterus, often for many days, in retention cases, this 
would seem a reasonable conclusion. But on examining one’s clinical 
experience one cannot fail to be impressed by the relatively low number 
of retention cases which fail to breed again and also by the low number 
in which the accident is repeated. Conversely one is also struck by the 
high number of infertile animals encountered in which the last parturi- 
tion and puerperium were normal. Palmer’s observations (vide iit supra) 
in this connection are enlightening. It must be accepted that in all cases 
of retention, and for that matter in cases of delayed involution without 
retention, that the uterus becomes and remains an infected focus for a 
month or even longer and hence there is a theoretical loss of breeding 
time. But in the majority of cases natural resolution occurs and the 
animal's breeding potentialities become normal some 2-3 months later. 

Treatment 

Manual BcmoTal. The proper management of cases of retention of the 
fetal membranes in cattle has long been the subject of discussion and 
disagreement among veterinarians (he world over. Such discussion 
has revolved chiefly around the advisability or otherwise of manually 
detaching the fetal cotyledons from the maternal caruncles. The in- 
clination to carry out such manual interference is a very proper one, for 
clearly the presence of a mass of putrefying membranes within the 
uterus can serve no good purpose, while, in addition, the animal owner 
may well expect that the veterinarian will lake steps to remove them. 
The general experience among English veterinary surgeons in the past 
has been that attempts at removal during the first 48 hours are usually 
unsuccessful, for the placenta is often firmly adherent and vigorous 
attempts at detachment may be accompanied by hasmorrhage and, in 
some instances, by accidental removal of caruncles. Moreover, the 
apical parts of the grasod cornu are usually at this time beyond the reach 
of the hand. For these reasons it has become the teaching and the 
practice to delay interference until the 3rd or 4lh day, by which time 
considerable putrefactive liquefaction has occurred and separation of 
the placental villi from the maternal crypts is easier. In addition, con- 
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Other Forms of Treatment. The “cleansing drench” is a time- 
honoured feature of the British dairy farm. It generally contains a 
saline purgative to which has been added ergot of rye. It is unlikely that 
its administration significantly alters the course of the disease. 

If, as is probable, inertia of the uterine musculature is an important 
factor in the causation of the condition, posterior pituitary extract 
would appear to be indicated. Benesch (1930) studied the action of this 
hormone on the bovine uterus and found that its stimulating action was 
greatest at the time of parturition and that it progressively fell during 
the next 24 hours. He advises, in cases of anticipated retention, -the 
administration of 10 c.c. immediately following delivery of the calf. 
Shaw (1938) gave pituitary within hours of calving, and of 100 cows 
so treated one only had retention, as compared with a similar herd 
which was untreated in which 10 per cent, of retention occurred. 

The general clinical impression is that once retention has been in 
existence 24 hours or longer, its course is uninfluenced by pituitary 
extract. Nevertheless, in herds in which the incidence is high and also in 
animals in which labour has been protracted and in which retention is 
anticipated, the use of the agent immediately after delivery of the calf 
may be of advantage. 

Since the synthesis of di-ethyl stilboestrol by Dodds and his co- 
workers, this CEStrogenic substance has been used in a wide variety of 
bovine reproductive disorders, including retention of the fcetal mem- 
branes. It would appear that its administration increases the sensitivity 
of the uterine musculature to the whipping action of the oxytoxic factor 
of post-pituitary hormone. 

Anderson and Bugg (1942) reported two cases of assisted delivery in 
which 20 mg. stilbcestrol dipropionate was given by intramuscular 
injection without eflect and the membranes were removed manually 
3 days later. They noted, however, strong contractions at the apex of 
the cornu and commented on the possibility of prolapse occurring. 

Frank and Smith (1943) observed two cases. In the first 25 mg. was 
administered about 6 hours after calving and the membranes fell away 

52 hours later. In Oie second, an 8 months abortion case, the same dose 
was given about 6 hours after calving; the membranes were expelled 

53 hours later. 

Vinattieri, Hayward and Artioli (1945) gave two buffaloes with reten- 
tion of the membranes 25 mg., 3 daysand 1 day respectively aflcrcaliing. 
The first commenced straining 24 hours later, and almost immediately 
everted the uterus. The second everted the uterus 7 hours after injection. 

24 
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that however carefully the operation is perfomed, damage to 
metrium is almost inevitable and the risks of severe toxa™ « ““<1 even 
septicremia developing are increased. So often manual detachme 
followed by severe and prolonged straining, fever, a marked iall m 


appetite and in milk secretion. , , . . u. 

It is not suggested that a manual examination should not be made, 
but interference should be confined to drawing those parts of the 
allantois.chorion already detached through the cervix into the vagiiia 
and, if they permit it, out of the vulva. In this way the quantity of putn 
material in the uterus is reduced and drainage of the accumulated fluids 
is facilitated. Moreover, the presence of parts of the membranes in the 
vagina facilitates the further withdrawal of detached portions, and pos- 
sibly the whole, at the next attempt, by which time the cervix may have 
contracted to a degree which prevents the insertion of the hand into the 
uterus. Occasionally cases are encountered in which on first examination 
it is found that complete detachment has occurred but that the mass 
has become imprisoned in the uterus by the contracting cervix. These are 


easily withdrawn. 

In those cases in which there is marked departure from health and m 
which it is found that the uterus is flaccid and contains large quantities 
of fluid, the removal of the latter by syphonage is indicated. The author s 
procedure is as follows: 

The hand, earring rubber tubing (an equine stomach tube is ideal 
for the purpose), is inserted well forwards and downwards into the 
uterus. Two to three pints of hot (about 120 deg. F.) normal saline 
solution arc introduced through the tube (to which a funnel is attached) 
into the uterus by gravity and just before the funnel finally empties, the 
free end of the tube is lowered almost to the ground to commence the 
action of the syphon. The hand in the uterus holds the end of the tube 
throughout; first to ensure that is lies in the accumulated fluid; second 
to prevent its causing possible damage to the endometrium; and third, 
to prevent the membranes being drawn into its lumen during syphonage. 
The last point is most important for the degree of suction is so great that 
without this precaution the membranes will assuredly block the tube 
and as the latter empties itself the syphon will cease to act. By pressing 
gently downwards with the knuckles a pool of fluid in the uterus can be 
maintained. Having removed the accumulated fluid, a further quart or 
so of hot saline is introduced and this is finally removed by the syphon. 
This treatment should be repeated for several days if the condition of 
the animal demands it. 
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It is unlikely that they significantly alter the course of the condition. 
More recently hygroscopical agents, such as glycerine, hypertonic 
saline solutions and even crystalline sodium chloride itself, have come 
into favour. 

The findings previously described regarding the bacteriological pic- 
ture indicate that there is a place both for penicillin and for the sulphon- 
amides in those cases of retention of the membranes in which systemic 
ill-health supervenes. 
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Moore (1946) reported on the use of slilbceslrol in 43 cases ofre*'"' 

tio^ir^asfKSt^iv'nat periods rangingfronr24-96ho^ 
in doses of 30-90 mg. In most the dose was repeated a second or a thir 
le lis conclusion was that the drug was of little tf any vMue an 
aid to expulsion of the retained membranes. He concluded also that i 
the dosage used the agent might definitely be harmful m that oj 
cases developed a necrotic or catarrhal vaBimtis It rnust be noted 
however, that the dosage he employed was considerably grea 

the accepted one. , . 

Chesney (1947) is an advocate of the agent. He reported ife 
use in cases of retention, in doses of 10-20 mg. according to the size of 
the cow, in about 200 cases. He first injected the drug if the animal hao 
not expeUed the membranes within 36 hours of calving. In about 6U per 
cent, of cases they were expeUed in from 12-36 hours and no pyo^metra 
foUowed. He found also that if the agent was first administered later 
than 96 hours after calving, the placenta might be expelled in a day or 
two. or it might be retained indefinitely. To these a second injection was 
given 3 days after the first. Only 10 per cent, of his cases dm not 
respond to treatment and he had no reason to suspect the drug of caus- 
ing permanent or fatal trouble. Adamson (1947) reported similar 


It is difficult to assess the significance of the favourable reports, lor 
the action claimed for the agent is generally delayed 24 hours or more 
and there arc no comparable controls. It must not be forgotten t a 
even without treatment the duration of retention is very variable. 

Several workers (Moore, 1946; Hancock, 1948) have recorded va u- 
ablc therapeutic effects in pyogenic metritis following manual remova 
of the membranes and in cases of incomplete involution generally. 
Doses advised are up to 25 mg. of stilbostrol dipropionate by intra- 
muscular injection, repeated if necessary up to four times. 

Despite these favourable reports the author would utter a note ot 
warning against any indiscriminate use of the agent, for he has himsel 
seen a case in which permanent dysfunction of the ovaries followed the 
administration of 25 mg. at parturition. 

A great variety of antiseptics has in the past been introduced into 
the uterus in retention cases to check bacterial multiplication, and each 
has had its advocates. They have included boric acid, phenyl-salicyhc 
acid, cresol, flavine and other acridine dyes, iodoform, bismuth sub- 
nitrate and silver preparations. Adsorbents such as powdered charcoa 
have also been extensively employed, particularly on the Continent. 
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Although the number of mares observed is quite inadequate to draw 
conclusions, it is of interest to note that there appears to be no correla- 
tion between the duration of gestation or the duration of the second 
stage of labour and the period elapsing between birth and dropping of 
the membranes. It would seem certain that in the mare, with her 
simple diffuse form of placentation, that continuation of uterine con- 
tractions into the third stage of labour is the essential mechanism both 
for the separation of the villi from the crypts and for the expulsion of the 
detached membranes from the uterus. It is of interest to note in the mare 
also that the allantois-chorion is almost invariably inverted during the 
process of expulsion. 

It is probable that delay in expulsion is caused by a temporary failure 
of the uterus to contract in sufficient force after the expulsion of the 
ftetus. This may be due to inertia consequent on lack of tone or it may 
result from a measure of exhaustion. 

Forceful uterine contractions in the mare are generally accompanied 
by signs of abdominal pain and during the norma! process of expulsion 
of the membranes the animal often becomes recumbent and shows 
“colic.'” The author has observed that mares retaining their membranes 
show no signs of “ after pains ” during such retention. They appear to be 
perfectly comfortable and content, taking food and suckling their foals. 
Body temperatures have ranged between 100-101° F. and pulse rates 
between 54 and 64 per minute (in the latter connection, it is to be noted 
that the normal pulse rate of the mare at the time of parturition is in the 
region of 60 beats per minute — Wright, 1943). The onset of the delayed 
expulsion of the membranes is indicated by the commencement of 
colicy pains and they fall away in a matter of 10-15 minutes. 

The author believes it important that these facts should be stressed, 
for it- has been the accepted veterinary teaching that retention of the 
placenta is a serious complication of parturition because of the rapidity 
with which metritis and toxwmia develop. Fleming-Craig (1930) state 
that so liable is the marc to septic infection that manual extraction of 
the membranes is always indicated when they arc not expelled imme- 
diately after birth. The late Professor J. McQueen taught that if they 
have not fallen away after 12 hours of the birth of the foal, manual 
removal should be proceeded with. 

Treatment 

It is advised tliat no interference per rnginam be made up to 24 hours 
after the birth of the foal provided the mare's temperature is normal. 



CHAPTER 31 


RETENTION OF THE FOETAL MEMBRANES IN THE 
NURE ANT) OTHER SPEOES 

The Mare 

It has already been noted sshen discussing physiological parturition 
that the foetal membranes are generally expelled by the mare in a period 
of from i to 3 hours after the birth of the foal. But in this species also 
difficulty is experienced in defining sshat period shall elapse before 
retention can properly be defined as patholo^cal, for not infrequently 
mares are encountered in which the membranes arc retained for periods 
up to at least 16 hours, yet the animal shows no departure from health 
ascribable thereto (Wright, 1943). 

Table 12 shows the time elapsing between the birth of the foal and 
the expulsion of the membranes in a group of mares in which parturition 
was svitnessed by the author. In all cases birth was normal and the 
marcs appeared to be in normal health throughout. AU the foals were 
Imng and of normal development at birth, and all except one progressed 
normally. The exception died 58} bouts after birth from Bad. nephritidis 
e?!/; infection. 

Table 12 

Parturition in the Mare 


Time ebpsing bct\hmi birth of foal and expulsion of the membranes 



Parity 

Gestation, 

days 

Sex of 
Foal 

Duration 
2nd Stage, 
minutes 



Secundi. 

317 

F 

70 



Multi. 

363 

M 

50 




343 

M 

15 



„ 

331 

M 

9 



Primi. 

349 

F 

IS 



Secuttdi. 

332 

F 

23 




346 

M* 

10 



Primi. 

326 

hf 

30 




343 

F 

fO 



iiecafrdi. 

3A6 

M 

70 

.6 


• Died. 
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lion. To develop the latter point: it is very improbable that by the 
introduction of a sulphonamide in powder form into the body of the 
uterus that it will eventually come everywhere into contact with the 
infected mucus membrane of the body and cornua. It is unlikely to 
become hydrolised in the uterus and, moreover, its bactcrisfafie aetion 
is greatly reduced by the presence of pus. For penicillin to be effective 
by topical application will necessitate frequent injections. 

Sulphonamides should be administered into the stomach, using the 
stomach tube for preference. Dosage must be adequate, and in the case 
of sulphanilamide, 10 g. per cwt. bodyweight at least should be given 
as an initial dose (Stableforth, 1938). This may be repeated once daily 
for 2 or 3 days or continued by half doses twice daily. Penicillin is ad- 
ministered by subcutaneous injection. For a 10-cwt. mare the initial 
dose will vary from 2 to 4 million units, followed by i million units at 
4-hourly intervals during the day and 1 million units at night. 

The Ewe 

Retention of the foetal membranes is uncommon in the ewe and when 
it occurs the outcome of untreated cases is similar to that in the cow. 
Progressive putrefaction occurs and they ultimately fall away in from 
5 to 10 days. It is unlikely that severe systemic ill-health or death will 
occur. It is customary for the shepherd to apply traction from day to 
day to those parts exposed. The author has observed Oxford Down- 
Border Leicester cross shearling ewes which were pregnant with twins, 
abort one of the fcctuses at about 15 weeks of pregnancy and retain the 
membranes. These eventually fell away after putrefying. At term the 
ewes delivered normal Iambs. 


The Sow 

In the sow retention is fortunately rare, but when it does occur it 
generally gives rise to a fatal pyomciritis. Normally the foetal mem- 
branes arc generally expelled in two or three masses during or shortly 
after the delivery of the piglets. It is difficult to ascertain if expulsion has 
been complete because of the variety of forms the membranes may 
present. Often the allanto-chorionic sacs of a number of the fcctuses 
anastomose and compose a cylindrical tube of allanlois-chorion in 
which can be recognized the ruptured umbilical cords and amniolic 
sacs of four, five or even more fatuscs. In other instances, two sacs 
only may fuse while sometimes a piglet has its own complete membranes. 

Retention of part of the membranes is most likely to occur after 
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the pulse rate is within the physiological limits and food is being taken. 
The author has on several occasions administered pituitary extract in 
retention of 8-12 hours in doses of 8-12 c-c. by intramuscular injection 
with disappointing results. The onset of the drug's action became ap- 
parent in 15 minutes and persisted for about 30 rninutes. There was 
severe abdominal pain; the animals going down and straining with the 
passage of flatus, but the membranes were apparently uninfluenced, 
for they were voided several hours later, by which time the action of the 
drug had ceased. The author is loth to make any attempt at manual 
separation of the membranes until he is satisfied that they are unlikely 
to be expelled normally, for he believes that by so doing there is a grave 
risk that the uterine epithelium will be broken, the capillary loops in 
the crypts opened and foci for the entry of bacteria established. 

Nevertheless he is of the opinion that after a lapse of 24 hours or more, 
the time for interference has arrived. Adopting scrupulous cleanliness, 
the hand is introduced into the vagina and the lacerated edges of the 
allantois-chorion picked up. In many cases portions will already occupy 
the vagina. Gentle traction is applied. The twisting of those parts 
detached into a “rope” facilitates even traction, reduces the tendency 
of the membranes to tear and often provokes detachment of the 
placenta in front of the point of traction. In many cases such treatment 
allows the membranes gradually to be drawn away. When, however, it 
is found that attachment, particularly in the distal parts of the cornua, 
is firm, great care must be taken that the portions already detached are 
not tom away. If it is impossible to remove the membranes by this 
relatively simple interference, attempts should cease for the time being 
and be recommenced some 4 hours later, by which time it is highly pro- 
bable their complete removal will be elTected. 

Prolonged retention is more serious in the mare than in the cow. The 
presence of putrefying membranes in the uterus is likely to cause 
severe metritis with acute toxemia and even septicsemia, moreover, such 
metritis is especially liable to be complicated by lam'mitis. 

In the past the introduction of pessaries into the uterus has been the 
most popular form of treatment of puerperal metritis, and the whole 
gamut of antiseptics and adsorbents has been used. Douching of the 
uterus is generally looked on with disfavour because of the impossibility 
of subsequently removing the fluid introduced. The introduction of the 
sulphonamides and of penicillin, however, has opened up new vistas 
in the treatment of metritis in the mate. They may be used singly or in 
combination and internal administration is preferable to local applica- 
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firm pressure should be applied to the distended part of the uterus. It is 
likely that by so doing separation will be effected and the placenta 
immediately expelled. At the same time gentle traction to any parts of 
the cord present at the vulva is helpful. If such treatment fails on the 
first occasion, it should be repeated after a few hours. 



Tio. 218 a.— Genitalix of a 30-to. Btrcii 24 noui« after Parturition Six 
F anusES. 

( Vetcrimry Record.) 

In the bitch also, if there is any doubt regarding the expulsion of the 
terminal placentic half an hour or so after the last foituses have been 
delivered, pituitary extract should bo given. In the case of valuable toy 
bitches the veterinarian may well insist that the bitch shall be attended 
throughout the whole of her labour and that she shall be prevented from 
eating the placenta:, but that they shall be collected for subsequent 
inspection. 
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protracted labour, and thus in all assisted deliveries the membranes ex- 
pelled should be examined and by counting the remnants of the umbilical 
cords a reliable opinion formed as to whether or not expulsion is com- 
plete. In all cases of prolonged labour the administration of pituitary 
extract (3 c.c.) is recommended. 

By the lime a retention case has become noticeably ill with in- 
appetence, a rise in temperature and a sanguino-purulcnt discharge 
from the vulva, the cervix has contracted to a degree whereby it is 
Impossible to pass the hand through it, and the veterinarian is unable 
to give useful assistance. On several occasions in such cases the author 
has attempted to dilate the cervix with the animal under general or 
epidural anesthesia, without suoress. 

The Brrcii 

In the bitch also retention of the membranes is rare. Nevertheless, on 
occasion one or both of the placenlx occupying the apices of the cornua 
are retained. The accident most often occurs in the “toy” breeds, 
particularly when the litter has been large and labour long. Unless the 
condition is relieved early, cither naturally or by assistance, it generally 
proves fatal. The author has performed several autopsies on Pekingese 
bitches which have died 4 or 5 days after whelping to find peritonitis 
resulting from necrotic perforation of the uterine wall at the site of an 
attached placenta. 

The nature of the vulval discharge in the immediate postparlurient 
period affords evidence of retention. The dark green, mucoid discharge 
which is a feature of the second stage of labour in the bitch quickly 
ceases after the membranes have been expelled and in the course of the 
next 12 hours changes to a blood-tinged, mucoid discharge. If it is 
noticed that the green discharge persists 32 hours or more after delivery 
of the last fetus, retention of a placenta should be suspected. In such 
a case vaginal exploration with a finger may detect an umbilical cord, 
and by “fiddling” it may be possible to bring its end out of the vulva. 
Gentle traction may result in the withdrawal of a placenta; if it does it 
is likely that separation had already occurred and that its spontaneous 
expulsion w’as imminent. More often, however, gentle traction fails and 
if vigorous effort is applied the cord is torn aw^ay. 

In any case, the uterus should be palpated through the abdominal 
wall. In a comparatively small bitch it is usually possible to defect the 
retained placenta in the uterus for it forms an egg-like distension in 
the otherwise contracting organ. With the fore-parts of the bitch raised. 
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believed to be free from that infection and in cows whose bloods are 
negative. 

Qinical Features. The animal has been mated and has since been 
anccsirous. It is possible that early pregnancy has already been estab- 
lished by veterinary examination. In the case of primigravida the 
attendant may have noted commencing mammary and teat hypertrophy. 
Later he becomes suspicious that all is not well because this develop- 
ment does not continue and professional advice is generally sought some 
8 months or so after mating. In dry cows term approaches, but there is 
no sign of the animal “bagging up.” Frequently the time of normal 
parturition is several weeks past before advice is sought. 



Fig. 219.— Bomsc F<etal Mummv. 

Specimen remowd by hrsterotomy from a mulciparous Guernsey. 16 months after service. 
Labour had existed for about 8 hours at time of operation. Approximate asc of firtus 
a( (ime ofdcath, 8 months. Note disposition of umbilical cord across fcctal neck. 


The duration of retention of the resorbed foetus varies. In some cases 
it is expelled from the uterus at or shortly after the normal term. In 
others it is retained for much longer periods. In the author’s series, 
months after the normal time for parturition is the longest. But in 
many instances the cow retaining a foetus is destroyed because she has 
ceased to be profitable, and the evidence as to how long she might have 
retained it is lost. 

In all cases of mummified fortus in utcro seen by the writer at post- 
mortem examination, a persistent functioning corpus lutcum is found in 
an ovar>% and in those instances in which he has had the opportunity of 
examining post mortem the genital organs of cattle which have expelled 
a mummy during the previous 14 da>^, a Oirpus lutcum showing the 
same degree of atrophy as occurs at a similar period aficr nom^al 
parturition was foimd. 



CHAPTER 32 

INTILV-HTERINE RETENTION OF THE DEAD FtETUS 
Fatal Mammy 

iNTKA-uTERis'E death of the fatus with progressive resorption of its 
soft tissues, resulting in the so-called mummified fcetus, occurs in alt 
spcdcs. It is of the greatest significance in dairy cattle, in rvhich its 
occurrence is relatively common. For mummification to occur it is 
necessary that the uterus shall not become invaded by putrefactive 
organisms, and this is dependent on the cerv ical canal remaining closed 
and sealed. Thecondition also occurs in the mare, but is rare. Sometimes 
in the mare pregnant ■with twins, one dies and undergoes resorption 
and is expelled with the normal foal at parturition. In the multiparous 
species, one or more of the fietuscs may die and undergo a degree of 
resorption while the remainder of the litter continues to develop nor- 
mally. In this instance the resorbed firtuses arc expelled at parturition. 
In other cases, particularly when the number of the litter is abnormally 
small (one or two only), all the foetuses may undergo resorption and be 
retained in the uterus indefinitely (Fig. 42). 

The Cow 

The condition may occur in any breed and in primigravida or multi- 
graisda. Clinical experience indicates that it is more common in the 
Channel Island than in other British dairy breeds. Williams (1943) 
regards detachment of the placsnta due to interplacental hsmorrhage 
(hrematic mu-mmy) to be the essential cause. The author has observed 
rivo cases in which it svas found that the amniotic part of the umbilical 
cord crossed over the foetal neck, and the degree of tension resulting 
therefrom was such as to cause a deep depression in the neck tissues. 
Both were large foetuses of 8-9 months’ development. In these accidental 
obstruction of the foetal circulation 'was the probable cause. In the 
majority of cases, however, fcetal death occurs betw een the 4th and 6th 
month of gestation, when it is about the size of a rabbit. Not infrequently 
the blood serum of affected animals agglutinates Mr. abortus antigen in 
positive titres, and, in fact. Bang succeeded in isolating that organism 
from two mummies. Nevertheless, the condition often occurs in herds 
J7S 
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Table 13. 


Stilbastrol in the Treatment of Retained Festal Mummy 


Animal 

Time after 
term when 
treatment 
given 

Dosage 

Result 

Reporter 


Guernsey, 

6 y.o. 

2 months 

25 mgm. 

8 c.c. pituitary 
ext. at 50 hrs. 
6-inch foetus 
expel/ed at 60 
hrs. 



Guernsey- 
Shortbom, 
about 6 
y.o. 


25 mgm. 

20-inch feetus 
expelled 5^^ 
days later. 

Stuart 

(1942). 


Shorthorn 
X, about 

4 y.o. 

nn 

25 mgm. 

Feetus expelled 

Powell 

(1942). 


Jersey, 2i 
y.o. 

2i 

25 mgm. 

25 mgm. 4 days later 
30 mgm. 7 „ „ 

50 mgm. 14 „ „ 

75 mgm. 17 „ „ 

100 mgm, 20 „ „ 

Feetus not ex- 
pelled 

Anderson 

andBugg 

(1942). 


■ 

H 

20 mgm. 

1 5 mgm. 24 hrs. later 

After 48 hrs. 
cervix had di- 
lated; feetus 
removed by 
hand. 

■cg^H 



for the purpose, but he has himself successfully removed a diseased 
ovary by flank laparotomy. Cjcsarian section in the treatment of retained 
mummy is discussed on p. 321. 

Macerated Fcctus in titcro 

This condition must be distinguished from the preceding one. It com- 
prises the presence in the uterus of a foetus, of about 5-7 months’ 
development, undergoing putrefactive maceration. Tlie fcetal soft tissues 
liquefy relatively quickly and a mass of fatal bones remain in the uterus. 
The majority of such eases appear to be incomplete abortions, for there 
is generally evidence that signs of impending abortion had been ob- 
scr\cd. There is a continuous muco-purulcnt vulval discharge and 
vaginal examination reveals the cervix to admit the passage through it of 
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The primary factor in the expulsion of the mummy would appear to 
be the onset of functional regression of the corpus luteum. The time of 
onset ofthe first visible heat after expulsion varies. It may occur as early 
as 2 days but more often is delayed for 14-21 days. 

Diagnosis is based on the history of the case and the findings on 
rectal examination. In the majority, it is possible to palpate the gravid 
cornu and detect in it the outline of the resorbed fcctus. In others, 
while the outline of the foetus may not be detectable, the enlargement 
and solidity of the affected cornu is recognized. If is possible but un- 
likely that the ovary on the gravid cornu will be within reach of the 
hand. It will be enlarged due to the presence in it of a corpus luteum. 
In cases in which fcetal death has occurred late in pregnancy, the part 
of the uterus containing the foetal remains may be beyond and below 
the reach of the hand. In these the drag of the cervix over the pelvic 
brim will be detected and failure, on repeated examination, to palpate 
a normal fostus, particularly at term, is helpful. In some of these it is 
possible to ballotte the foetus through the abdominal wall. For certainty 
of diagnosis in cases in which the foetus is beyond the reach of the hand 
by rectal examination and in which ballottement fails, the animal 
should be examined per reetton after casting it and restraim'ng it on its 
back when the weight of the futus in the uterus causes it to fall on to the 
hand. 

Stuart (1942) was the first to record the successful use of stilbcestro- 
dipropionate in oil by subcutaneous or intramuscular injection in the 
treatment of retained foetal mummy. 

The explanation given for the drug’s action (Brownlee, 1942} is that 
by raising the oestrogenic level of the blood, regression of the corpus 
luteum is initiated andsvith the consequent fall in the progesterone level, 
relaxation of the cervix occurs and the uterine musculature becomes 
seasldzed to the whipping action of oxytocin. 

In those cases in wluch stilbccstrol fails to cause expulsion, it may with 
svisdom be decided to do nothing other than await natural expulsion. 
There has been speculation as to the likely value of manual expression 
of the corpus luteum per reciurn. It may, however, be taken that as was 
the case in advanced pregnancy, expression of the corpus luteum in 
cases of retained mununy is an impossibility if reasonable and controlled 
pressure only is to be used. It may be thought advisable in a valuable 
dairy cow in which other methods have failed, surgically to remove the 
ovary or, better still, excise the corpus luteum from the ovary by high 
flank laparotomy. The author knows no record of this having been done 
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PERINEAL DEFORMITY CONSEQUENT ON RUPTURE AT 
PARTURITION 

This condition is relatively common in the cow, and in the author’s 
experience the Friesian is the breed most often invoived. In the mare the 
more common injury is recto-vaginal fistula, the perineum and labia: 
remaining intact. In the mare also chronic pneumo-vagina is more often 
the result of abnormal conformation of the vulva or debility than of 
injury (p. 440). 

Gotze estimates that in Germany some 25,000 to 30,000 am'mals 
are affected yearly, and of these 75 per cent, prove useless for breeding. 
In England the incidence is certainly much less and of the animals 
affected the percentage permanently sterile is less also. The author is 
familiar with many cattie with perineal deformity the result of injury, 
which breed normally. 

Infertility is linked with the development of chronic pneumo-vagina 
and the vaginitis which results therefrom and if this does not occur it is 
likely that the animal will continue to breed. Pneumo-vagina is the out- 
come of the drawing forwards into the pelvic canal of the deformed 
dorsal commissure of the vulva and the fact that it lies above the vulvo- 
vaginal floor. In this way the vaivc-like mechanism of the vulva breaks 
down, the upper commissure remains open and air passes into and out 
of the vagina. The vagina is continuously ballooned and there is con- 
siderable muco-purulcnt exudation. 

Vulval injuries at parturition should if possible be dealt with at once, 
for provided there is no gross infection, i.c. the fixtus which caused them 
was a healthy one, results are good. Under epidural anaisthcsia, which 
has the added advantage of checking defalcation, appropriate suturing 
both of the depth and of the superficial edges of the rupture should be 
performed. The degree of injury may vary from complete rupture of 
the partition and involving the anus in addition, to variable degrees of 
tearing of the upper commissure with connective tissue and muscle 
beneath. If, however, 48 hours have elapsed before aid is sought, it is 
belter that the lesion be allowed to heal and dcairize before operation 
is considered. 
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one or two fingers. Not infreqaenfly the bony remains of the fmtus in 
one of the cornua can be felt with the finger. C. pyogenes is found in the 
discharge. On rectal examination enlargement of a cornu, generally to a 
width of 4-5 inches, can be detected, and on squeezing it grating of the 
bones is felt. 

In the author’s series of cases the affected animal has been ancestrous 
and when opportunity has arisen to examine the ovaries post mortem 
they have been found to be functionless. Often, however, such cases 
have been vigorously treated with stilbcestrol and in these the ovaries 
may be found to be cystic. Colleagues have spoken of cases in which 
the animals were showing recurrent cestrous cycles. 

A striking feature of the condition is that affected animals seldom 
show any general departure from health. 

No useful advice as to treatment can be offered. The author has 
attempted, under epidural anesthesia, to dilate the cervix to a degree 
suffident to admit passage of the hand through it, but has failed. He 
has performed laparotomy with the object of removing the foetal re- 
mains by hysterotomy, but was unable to bring the uterus to the 
abdominal wall. He has provoked lactation in affected heifers by the 
subcutaneous implantation of stilbcestrol in the hope that this might 
cause the cervix to relax, but this also has failed. Luteinizing hormone 
also has been used without effect. Attempts to remove the foetal bones by 
“picking” with one or rivo fingers through the cervix are dangerous, 
for there is a grave risk that by so doing the uterine wall will be 
punctured and this will probably be followed by a rapidly fatal 
peritonitis. 
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Operation is performed in the standing position under epidural 
anEESthesia, 8-12 c.c. of 2-25 per cent, procaine hydrochloride solution, 
according to the size of the cow, being injected at the first intercoccygeal 
space. With vulsellum forceps attached to either side in order to tense 
the tissues, an incision is made into the scar tissue on each side of the 
adventitious aperture (Fig. 221). The mucosa of the roof and walls of 
the abnormal orifice is then dissected away forward for a distance of 
li-2 inches, taking care to leave a strong rectal floor (Fig. 220). Next, 
by means of vulsellum forceps, the floor of the rectum is pulled back- 
wards and, using a full-curved needle and needle-holder, the wound is 
closed from its depth with catgut sutures (Fig. 222), taking care not to 
penetrate the rectum. The skin wound is closed by mattress sutures of 
catgut or nylon. 

Prognosis is good. Despite the passage over it of fatces the wound 
usually heals without complication. Pneumo-vagina ceases and the 
vaginal inflammation resolves. 


Operation for Recto- Vaginal Fistula (Figs. 224-229) 
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Gotze has described in detail the operation for reconstruction of the 
deformed perineum, and it is this, with slight modifications to meet 
individual cases, which the author adopts. 


Reconstruction of the Bovi.ve Perineum (Fios. 220 - 223 ) 

(After Gdt2£) 



f'°- TtO- Fio. Ml. 

Area of scar tissue — bUck, 

Lines of incision and tissue to be excised marked by dashes. 




PERINEAL DEFORMITY ON RUPTURE AT PARTURITION 387 
prevent the entry into it of feces for a sufficient time for resolution to 
occur. To obtain success it is essential that a considerable area of scar 
tissue and of vaginal mucus membrane on either side of the ventral 



FlO. 228. Fio. 229. 

The vaginal roof is closed by interrupted Suture of the perineal wound, 

sutures. 


opening of the fistula shall be removed in order to give support to the 
sutures. The method adopted by the author is illustrated by figures 
224-229. It will be noted that to make the rectal floor and vaginal 
roof accessible for suturing the intact perineum is first incised. 
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Recto-Taginal Fistula 

This sequel to parturition is more common in the mare than in the 
cow. In the former species it generally results from perforation of the 
dorsal vaginal by an abnormally presented digit which has been 
replaced by veterinary assistance before rupture of the anus has 
occurred, while in the latter it generally is the outcome of a gross 
perineal tear during dehvery of an oversized fmtus involving vagina! 



Fio. 226 . 

Vagfnal mucous rucmbninc and scar tissue 
is remo\-ed over a considerable area 
beneath the Astula on either side. 



Fjc. 227. 

The upcriwe in Ihe rectum is dosed by a series 
of sutures which include the mucosa and a 
Considerable depth of the freshened areas. 


roof and anus in which, conscc^uent on suturing, the skin has healed but 
the internal communication persists. The chronic va gini tU which results 
from Continuous cootamioation of the mucous membrane by faic^ 
generally renders the animal sterile. In the marc the extent of the fistula 
may be such that the vagina becomes entirely filled by feces and it 
becomes necessary manually to empty the organ daily. 

Successful operation is by no means as easy as in the previous con- 
dition. It is difficult to maintain closure of the fistulous track and thus 
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The signs of the condition are obvious. As a rule the affected animal 
is recumbent, but occasionally it is standing with the everted- organ 
hanging down almost to its hocks. 

Prognosis 

The prognosis will depend firstly on the type of case, secondly on the 
duration of the condition before treatment is forthcoming, and thirdly 
on whether the organ has sustained severe injury. Nevertheless, as the 
condition is generally encountered, that is, as a sequel to a normal 
parturition, and professional assistance is forthcoming within an hour 
or two of its occurrence, the prognosis is good. Replacement of the 
organ does not offer insurmountable difficulties and recurrence after 
replacement is uncommon. Moreover, such animals generally conceive 
again. Not infrequently an animal which has everted her uterus at one 
parturition, calves subsequently without trouble, in fact, repetition of 
the condition is the exception rather than the rule. 

Occasionally prolapse of the uterus is followed in a matter of an hour 
or so by the animal’s death. On post-mortem examination in such cases 
it is found that death was due to internal hsemonhage consequent on 
the weight of the everted organ having torn the mesovarium and the 
ovarian artery. Even in those cases in which there has been delay and 
in which the endometrium is grossly contaminated and deeply congested, 
the prognosis is not hopeless, for the recuperative powers of the organ 
are quite astonishing, and thus when dealing with daily cattle amputa- 
tion of the everted organ should only be considered when injury is gross 
and when resolution is clearly impossible. 

Treatment 

Replacement of the Everted Organ. On notification of the case, the 
farmer should be instructed to wrap the prolapsed viscus in a large 
towel or other suitable material to prevent further contamination, if, as 
is likely, the cow is recumbent; and if she is standing, to support the 
organ by a large towel or sheet held by men on cither side, until profes- 
sional assistance is forthcoming. In the past, the chief difficulties in 
replacement of the organ have been associated with the almost con- 
tinuous straining which manipulation of the uterus provokes and to the 
fact that pressure bad to be applied in an uphill direction. Numerous 
methods of overcoming these difficulties have been introduced— the 
tension of a rope around the posterior abdomen, raising the animal’s 
hind parts on boards or on a truss of straw, or even casting her and 
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POST-PARTURIENT PROLAPSE OF THE UTERUS 

PROLAPSE Of the uteris is a common complication of ^ 

cow and in the ewe. It occurs less frequently in the sow, a"*! ' 

the mare and bitch. In the ruminant species the prolapse is ^ 

complete inversion of the gravid cornu, while m the sow and the bitch 
inversion is generally partial and comprises one eomu only, ^scs 
on record in which the bitch has everted one comu before she has com- 
pletely delivered the fetuses from the other. In the mare the rare cases 
of prolapse are generally partial only. 


The cow 

Multigravida are more often involved than are heifers. In the majority 
of instances the prolapse occurs within a few hours of an otbenvise 
normal parturition, although in some it may be delayed several days. 
In the latter group the condition is generally associated with a grossly 
protracted and assisted labour. 


Etiology 

It is of interest to note that in most cases the fatal membranes are 
completely or partially attached to the uterine caruncles at the time of 
the accident, and having regard to the fact that during the normal 
course of their expulsion the fetal membranes undergo inversion, it 
would seem probable that owing to some excessive contraction at the 
apex of the gravid comu, that inversion of that organ also commences 
and having commenced goes on to completion under the influence of 
peristaltic contraction. It is significant to note the observation of 
Vinattieri et a/, in India that the post-parturient injection of stilboestrol 
had caused prolapse of the uterus in the buffalo. In Australia also pro- 
lapse of the uterus is a feature of the disease caused in sheep by excessive 
feeding on clovers containing ceslrogenic hormones. In those cases in 
which the onset of the prolapse is delayed several days it is likely that 
purely mechanical factors are responsible, prolapse resulting from 
the pressure of the abdominal viscera on the inert and flaccid organ 
during straining. 
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ring, and to ensure this the operator locates the margins of the dilated 
cervix and draws them towards him, and if possible, at the same time 
pushes the uterus in a forward direction with the other hand. In some 
cases it may be found helpful to grasp the cervical ring at several 
points in succession and with a piston-like movement of the hand and 
arm insinuate the uterine mass through it. When this has been accom- 
plished the cervix should lie unoccupied at the level of the pelvic brim 
and if the whole uterus has passed the cervix it will promptly regain 
its normal position. 

A final advantage of epidural anaesthesia is that for an hour or so 
after replacement of the organ any tendency to strain will be removed. 
It has been customary in the past to insert a large pessary in the vagina 
after replacement and also to insert vulva sutures. It is unlikely that 
these practices serve much useful purpose. Many practitioners recom- 
mend the application of a tightly placed rope truss for 2 or 3 days. In 
uncomplicated cases it is generally found that within 24 hours of re- 
placement the degree of cervical contraction present is such that recur- 
rence is very unlikely. 

Amputation of the Everted Organ. This operation is adopted as a last 
resort in those cases in which the uterus has undergone such severe 
changes that replacement of the organ must inevitably result in death. 
The prognosis is grave, its gravity being due not only to the magnitude 
of the operation but also to the severity of the case which prompts its 
adoption, Nevertheless, there are many records of recovery and it has 
been possible to fatten the animal for the butcher. Operation, which is 
performed under chloral hydrate narcosis and epidural antesthesia, 
comprises the application of a stout transfixing and encircL’ng ligature 
immediately behind the region of the cervix and the subsequent excision 
of the prolapsed mass about 3 inches posterior to the ligature. For liga- 
turing, stout whipcord or elastic is generally used, encircling the mass 
three or four times and tying off after each encirclement. The ligature 
should be applied as tightly as possible for it is necessary that it shall 
occlude not only the blood vessels in the uterine wall but also those 
present in the broad ligament whtchlies in thelumen of theeverted organ. 
Amputation may be Carried out with a knife or with the actual cautery. 
Clearly it is essential that none of the abdominal viscera shall occupy 
the interior of the prolapse, but accurate determination of this may be 
extremely difficult, for the size and density of the organ prevents any 
exact assessment by manipulation of what lies within it and thus most 
operations are carried out in the dark in relation to this factor. 
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raising her hind parts by means of a block and tackle hooked to a 
figure of-eight rope around the hocks. But these difficult.^ 
almost entirely orercome by the introduction of cpidi^l anasthesi 
and iu adoption in these cases should now be routine. The quan i y 
local anasthetic used should be such that the animal is just able to 
maintain the standing position, for replacement of the organ is greatly 
faciUtated by this position. This will entail quantities of from 8 o 
12 c.c. of a 2-2-5 per cent, procaine hydrochloride solution injected into 
the epidural canal at the first intercoccygcal space. Not infrequently an 
animal which has been recumbent will regain her feet voluntarily 
after the induction of anaisthesia, or she can, as a rule be stimulated to 


UU . . . 

A further advantage of epidural anesthesia is that defxcaUoti is in 
abeyance during operation. The everted organ should be thoroughly 
washed with warm normal saline solution. If the fcetal membranes are 
already partially detached and their complete removal can be carried 
out easily and without injury to the caruncles, this should be done. But 
when attachment is complete or when attempls at detachment are asso- 
ciated with hsEmorrhage, it is better that the organ be replaced with the 
membranes still adherent. The subsequent management of the retained 
fatal membranes should be on the principles outlined in Chapter 30. 

The prolapsed organ should be palpated in order to delect the possible 
presence within it of a distended urinary bladder, and if such is the case, 
it should be relieved by the use of a catheter. The uterus should be 
supported by assistants holding the comers of a towel beneath the mass 
or upon a piece of board some 3 feet long covered by a clean cloth 
or towel. Sraythe (1948) describes the operation of replacement as 


follows: 

Having well soaked his hands, the operator commences to replace 
the uterus little by little, starting with those portions nearest the vulval 
lips. By gentle pressure the nearest cotyledons are pushed into the 
vagina, taking care that the lips of the vulva remain well apart and do 
not become turned inwards. It is generally best to replace portions of 
the upper and lower surfaces alternately. When the last portions only 
remain to be replaced, an assistant should press against these, using 
the pahns of both hands, while the operator endeavours to draw the 
lips of the vulva over the prolapse. As the mass disappears through 
the lips of the vulva the operator, using his clenched fist, should then 
continue to press it forward to the full length of his arm. It is impor- 
tant that the uterus should be pressed forwards beyond the cervical 
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INFERTTLm" 

Infertility among farm animals is one of the great economic 
problems which confront the veterinarian. It is particularly widespread 
among dairy cattle, but is of lesser significance in the beef breeds. 
In the sheep, goat and pig, the condition is not a major cause of loss. 
In horse-breeding studs, particularly of the English thoroughbred, 
infertility is a major problem. In the dog and cat it is relatively un- 
important. 

The causes of infertility are numerous, varied and complicated, for so 
many factors are concerned in successful reproduction: the develop- 
ment of the graafian follicle to maturity, the onset of heat, fertile coitus, 
the expulsion of the ovum from the follicle, its arrest by the fimbria and 
its meeting in the pavilion of the oviduct with a swarm of virile sperma- 
tozoa, its passage along the oviduct — there undergoing segmentation; 
the implantation of the morula in the endometrium, the progressive 
development of the foetus and its membranes, and finally the expulsion 
of the full-term foetus with its membranes from the uterus. Should this 
mechanism break down at any point, perfect reproduction will fail and 
the animal become, if only temporarily, infertile. 

The causes of sterility may be congenital or acquired and the 
condition temporary or permanent. Even temporary infertility may 
be the cause of great loss due to wasted breeding time and loss in 
milk yield. 

The cause of infertility more often lies in the female than in the male. 

General Review of the Causes of Female Infertility 
Congenital Factors 

Under this heading are included developmental abnormalities of the 
genital organs — intersexuality, vaginal deformity, the bovine “free- 
martin” and the “white heifer” of the shorthorn breed. Such factors, 
however, represent only a very small proportion of infertile animals and 
in those cases where heredity is the cause, the condition should be elimi- 
nated by selective breeding on genetic principles. 

393 
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Fortunately, it is only rarely in the bovine that this complication arises 
Having removed the organ, the vagina is replaced through the vulval 
lips into the pelvic canal. Operation may be followed by severe and con- 
tinuous straining. If this is serious it is well to induce epidural anreslhesia 
daily for three or four days after operation. 

Other Species 

In the ewe the operation of replacement ts similar to that described 
for the cow except that it is easier to perform because of the facility 
with which the hind parts of the ewe can be kept raised. In the ewe, 
however, there is a greater tendency for the condition to recur. Vulval 
sutures'are quite inefTcctive in pre^'enting such recurrence and if they 
have been inserted it is likely that extensive tearing of the perineum or 
the lateral parts of the labile will result. Epidural anaesthesia, allhough 
more difficult to induce in the ewe, is a great advantage in that it con- 
trols straining for an hour or so. In cases of recurrence it may be 
decided to amputate the uterus, hut here again there is a variation from 
the cow in that in the majority of instances small intestine occupies the 
interior of the prolapse. Thus, operation should be performed with the 
ewe held in the vertical position with her head downwards and after 
careful squeezing of the everted organ to return to the abdomen any 
intestine which might occupy it. 

In the sow and the bitch, replacement of the everted cornu is generally 
impossible and amputation is indicated. Operation may be performed 
under general or epidural anaesthesia. The prognosis is more hopeful in 
the bitch than in the sow. 

The author has had no experience of the condition in the mare and 
records of it are few. It would seem that the best procedure "would be 
to attempt replacement of the organ in the cast position under deep 
chloral hydrate narcosis with epidural anaesthesia in addition, although 
Firth (1947) reports a case in which complete prolapse occurred 24 hours 
after parturition in a multiparous cart mare whose foaling had been 
Donnal. The organ was successfully returned without great difficulty, 
the mare being placed on a bank with her fore parts downwards and the 
uterus returned in the manner employed in the cow. Chloral hydrate 
by mouth was given before and after operation, and recovery was 
uneventful. 
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Neoplasia of the bovine ovary may be associated either with a reduc- 
tion or an exaggeration of heat, in fact an individual animal so affected 
may be anoestrous in the early stages of the lesion and nymphomaniac 
later. It is of interest that the diseased ovary appears to be dominant 
over the other one which generally remains small and functionless. 

Inappropriate Mating Time 

In those species, such as the mare, in which the period of heat is com- 
paratively long, a single mating early in the period may prove infertile, 
due to the death of the spermatozoa before ovulation has occurred. 
Certain individuals in those species having short heat periods such as 
the cow, may exhibit exceptional delay in ovulation and in these also a 
single, early mating may fail. 

Failure of the Fertilized Oram to Develop 
The fertilized ovum may perish during the early stages of develop- 
ment (Laing, 1949). The causes of tliis early death arc not knorvn; they 
may lie in inherent weaknesses in the ovum or the spermatozoon which 
fertilized it. It is probable that this factor is of greater significance in the 
bovine than has previously been appreciated. 

Abortion of the Partially Developed Fcctiis 
In catde, the roles of specific iofections such as Br. abortus and IT. 
fielus in the causation of abortion are well recognized, as also is that of 
Bact. abortive eqittmis in the mare, but there are many other causes of 
abortion the exact nature of which is not understood. 

Infra-uterinc Death and Refeotioo of the Fretus 
This condition is encountered in all species. The retained bovine 
fetal mummy is well recognized. Partial resorption of some of the 
fetuses is common in the pig and bitch, while occasionally mummifica- 
tion occurs in the mare and ewe. The causes of the condition are often 
not understood, but there is evidence in the multiparous species that 
genetic factors are responsible. 

Endocrine Dysfunction 

This is probably the most important cause of infertility in animals. 
Loivness of the Heat Plane, Despite the fact that the ovaries are 
undergoing their normal cyclical changes, the manifestations of heal 
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Temperamental Factors 

Refusal to mate due to temperamental factors is uncommon in the 
female with the exception of the bitch. (It may be a significant factor in 
the bull.) 

Acqnired Anatomical Factors 

These include deformity of the vulva, %'agin2 or uterine cervix, the 
outcome of injury or debility; the development of neoplasms in some 
part of the genital tract; adhesions of the ovaries to the ovarian bursa?; 
and cicatrization of the bursa with strangulation of the oviducts. 

Neoplasms 

Neoplasia of the genital organs must be reviewed in discussing the 
causes of infertility in animals. The most frequent focus is the vulvo- 
vagina. In the bovine vulval papillomata are relatively common and 



Fio. 230. — A Cyst-adenoma or the Ovary or the Bitch. Continuous CEstrus. 

they may attain a size which prevents coitus. In the bitch, va^nal myxo- 
fibroma is common while venereal granulomata are occasionally seen 
in England. The cervix is only rarely a fotms of neoplasm in animals. The 
author has seen sarcoma of the cervix in the bitch and lymphoblastoma 
(associated tvjth the generalized condition in the body) in the cow. The 
uterus also is rarely involved in neoplasm formation. Multiple lympho- 
blastomata have been observ’cd in the coiv, as also has leiomyoma in 
the bitch. The ovaries are mote frequently involved. In the bovine 
malignant thecoma, ^^st-adenoma and lymphoblastoma have been seen, 
and in the bitch sarcoma and cyst adenoma. 
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been regarded as a diseased condition is a physiological hypertrophy 
of the organ. 

TIic Vagina. Specific infections occur such as coital exanthema in 
cattle and mares. Vaginitis may also be the outcome of previous injury 
particularly when chronic pneumo-vagina develops. In cattle a granular 
vaginitis has long been held to be a cause of infertility, but it is probable 
that the condition so described is a nodular lymphoid hypertrophy; it 
is sometimes seen in trichomonas fetus infection. The infective vaginitis 
of cattle which occurs in E. Africa is unknown in England. 

< 
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are slight or even entirely absent. This forni of Infertility is increased 
by the segregation of the sexes and by continued housing. It is a serious 
problem both in cattle and mares. 

Irrcgularitiesin Orarian Fuaction. There is a tendency to over-simplify 
the irregularities in ovarian function which occur in the cow and the 
mare and to classify them in watertight groups. The introduction of 
hormone therapy has fostered this. Imperfect ovarian function may 
result in; 

Failure of Follicles lo Develop, The ovaries remain small and function- 
less and there is an absence of heal. The condition is often seen in the 
bovine and dog. 

‘ Failure of Follicles to Rupture. Follicles develop to a size often 
exceeding that at which they normally ovulate and persist as such. 
In some cases luteinization of the follicle wall occurs while in others 
there is no eridcnce of lutein tissue. The condition may be associated 
with an absence of heat, irregular heal manifestations or nymphomania. 
It may be temporary or permanent. This condition is generally described 
as ‘*c>’stlc ovaries*' and is common both in the bovine and the horse. 

Persistence of a Corpus Luteum in the Absence of Normal Pregnancy. 
This is met chiefly in the bovine. It is accompanied by an absence of heat 
and by changes in the uterus. The most common of the latter is pyo- 
metra, but others are cystic hypertrophy of the endometrium and the 
prince of a resorbed foetus in uiero. 

InTections of the Gcojfal Organs 

The Uteres. The endometrium may be the focus of specific infections 
such as tuberculosis, brucellosis and trichomoniasis. These are essen- 
tially borinc diseases- Recently, infections of the uterus by Vibrio fatus 
and by pleuro-pneumonia-like organisms have been incriminated in 
bovine infertility. The uterus may also become involved in pyogenic 
infections causing chronic metritis or pyometra, but these conditions are 
gcneraliy linked with some other abnormal factor of physiological or 
anatomical origin. They require discussion in relation to the species of 
female involved. 

The Oraries. Tuberculosis is Che chief infection of the ovaries and the 
bovine is the species essentially concerned. 

The Oriducts. Again, tuberculosis is the most common infection, but 
occasionally pyogenic forms also occur. 

The Cerrix- Although “cenicilis” has long been accepted as a cause 
of infertility, its existence is questionable and it is likely that what has 
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INFERTILITY IN THE COW 
sidering this aspect of infertility, the human factor in animal husbandry 
must not be lost sight of, for there are great variations in the abiUty of 
cowmen to recognize heat signs. Some are amazingly efficient and 
are able to detect the slightest change in the behaviour of their charges, 
but from this peak of efficiency there are marked downward grada- 
tions. Needless to say, the condition is much commoner m the winter 
when the animals are housed and are given no exercise, and there 
is no doubt that many of the animals included under this heading "'O'lld 
have shown recognizable signs had they been at grass, and i t ey a 
been running with a buU would have been mated. But despite such pre- 
cautions as allowing cows to run out in a yard daily or wa g t e 
bull through the cowshed, many animals will be met in which the sexual 
urge of oestrus is absent. 

The discovery by Bennetts and his co-workers of the prescnire of 
mstrogenic substances in certain clovers in Australia throws a n^ g 
on the subject, ft possibly explains the tendency which rattle showing 
absence of heat in the winter, when housed and fed on dried food, have 
to return to normal periods again when turned out to grass m the early 


summer. „ „ . 

The clinical features of the condition vary. Heifers may attain sexual 
maturity and show no heat cycles. Cows after calving may go severa 
months without return to visible ccstnis, while others show heat only at 
long and irregular intervals. A cow after parturition may s ow one or 
two heat cycles and then relapse into a prolonged state of sexual 
quietude. When such an animal has been served but has failed to con- 
ceive. a sense of false security arises, for attention to her is relaxed and 
months may elapse before she is ‘ seen again. In an or inary com 
mercial herd such an animal may by this time have ceased to be an 
economical proposition and when dry is dispose o to coo or. 

In the majority of cases no abnormality of the tubular portion of the 
tract is discovered and in these the condition is classified according to 
the ovarian findings as: 


Subostrus (Murray, 1943) or “Silent Heat” 

A series of rectal examinations indicates the ovaries to be undergoing 
their normal cyclical changes. (On a number of occasions in which the 
findings on rectal and vaginal examinations have been typical of those 
of oestrus the author and his colleagues have successfully artificially 
inseminated the animals.) It is highly probable that many of the cases 
referred to in the past as "persistent corpus luleum were in fact 



CHAPTER 36 

II^ERTlLm’' IN THE COW 

There have been two prominent and divergent schools of thought 
regarding the primary focus of abnorraality in the common acquired 
forms of sterility in cows. 

Swiss workers (Hess and his colleagues) held that ovarian abnormality 
was the primary condition^ — cystic degeneration of the graafian follicles ; 
persistence and cystic degeneration of the corpus luteum. They intro- 
duced the method of treatment which cx>mprised rupture of cysts and 
expression of corpora lutea. 

The Danish school (Albrechtsen, Nielsen and others) formed the 
conclusion that the primary cause was infection of the tubular portion 
of the tract, particularly the uterus, by pyogenic organisms and that 
ovarian changes were secondary. The main feature of their treatment 
comprised medication of the uterus. 

During the last generation interest in the subject has been world wide 
and a voluminous literature has developed. The generally accepted view 
has been that infection is the more important factor. In this country, 
the Survey Committee of the National Veterinary Medical Association, 
■which was formed during the early days of the Second World War, 
came to the conclusion that most cases were due to varying degrees of 
endometritis and one of its chief recommendations was irrigation of the 
uterus by the Danish method. It is the author’s belief that this wew now 
requires considerable modification. 

Tbe rccogpitioa of Trickamanas f<rius infection was a milestone in 
our knowledge, and there can be little doubt that some of the con- 
fusion of the past was due to the non-recognition of this disease for 
now that its nature is appreciated, ibe apparently opposing views of 
early workers become in measure reconciled. 

Endocrine Dysfunction 
Absence of Visible Heat 

Probably the most common breeding irregularity in cattle is the 
absence of detectable signs of ostnis in non-pregnant animals. In con- 

39g 
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enucleation may be difficult. As regards time, the 8th-12th day in di- 
oestrus is the optimum. During the early part of the period the size of the 
corpus luteum is insufficient for it to be greatly influenced by general 
pressure on the ovary, while towards the end the serosa over the protru- 
sion is becoming invaded by scar tissue which gives it support. 

By rectal palpation the ovaries are detected and their size and con- 
sistency assessed. The one containing a fully developed corpus uteum 
is generally distinctly larger than the other and instead of being flattened 
from side to side is “ plum-like.” It may or may not be possible to detect 
the protrusion. The ovary is picked up through the rectal wall during a 
period of relaxation of the latter, and firmly but gently presse e ween 
the thumb and fingers. In the majority of cases the 
thelium over the corpus luteum readily ruptures sn e s ™ 
“shells out.” By continuing pressure and in addition “PP W ® 

action, the yellow body is completely enucleated and falls into the ab- 
dominal cavity. Pressure on the ovary is contmued for a further 

^^Erpres°sffin of the corpus luteum in a pregnant animal i^l be 
by abortion; there is, however, relatively httle risk of *is aceffient 

occurring provided reasonable pressure only IS app le o ■. 

is difficult even when handUng the ovaries of pre^ant “ttle on the 
post-mortem-room table to express the corpus lu eum o p g 
from the ovary by digital pressure after the second month. 

The operation is not entirely free from danger to the “o v, and cases 
are on record in which death due to h.-emorrhage from the crater in 
the ovary has occurred. The author has never experien 
accident, but he has had cases in which a large hiematoma formed in 

.n« .»■» '■ "" 

p. 435.) 

Anccstrus ^ » i * 

Absence of heat due to functional A-™ 
examination in such cases reveals the ovaries to be f f 

side to side; neither a corpus luteum nor 

detected At a second examination, made as a check, some 1^12 days 

“c^nditffintunchansed.Itisof^ 

heifers, ^pecialiy “ ^”rturitZ’ part when lactation 

fsTfv^.^ ruTSs — longer than 3 months it should be 
26 
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suboesirus, and the corpus luteum palpated was that of dicestrus, for in a 
random examination the chances are two to one that a corpus luteum of 
full development will be present. 

The author is of the opinion that the practice of withholding service 
from animals which show heat with the object cither of attaining higher 
record yields or of ensuring winter calvers is fraught with a risk that the 
outcome will be a considerable loss of breeding time due to the onset of 
sub-oesinis. High yielding cows may show one or two heat periods only 
after calving and then relapse into a quiescent state for several months. 
Again, mature heifers which have been showing regular cycles during 
the summer when at grass, may fail to show heal during winter housing. 

Two forms of treatment are in vogue: the first, enucleation of the 
corpus luteum by digital pressure applied per rectum and the second, 
the intramuscular injection of an estrogenic substance such as stil- 
bcestrol dipropionale. The first is the more successful. Visible heat occurs 
in about 70 per cent, of cases in a period of 1-5 days after operation, 
and the conception rate at this induced heat is the normal one. In the 
majority of the remainder recurrent visible cycles develop. 

Using stilbosstrol dipropionate in oil, in doses of 3 5-25 mgm., visible 
beat is induced in about 40 per cent, of cases in a period of 1-6 days. 
The percentage of conceptions at the induced heat is very low. In the 
majority of cases in which heal has been provoked, however, recurrent 
visible cycles develop. (The dosage of stilbrestrol is a subject requiring 
much more experimental investigation. The action of graded doses 
throughout the various phases of the heat cycle should be observed.) 

Expression of the Corpus Luteum. This operation was introduced 
by Hess (1909) and later studied by Hammond (1927). If the corpus 
luteum is enucleated from the ovary about the middle of dicestrus, the 
onset of heat will occur in about 48 hours, but the duration of the in- 
duced heat will be only half that of a normal one. In practice, when the 
operation is performed at an uQkno^sm time in dicestrus, the onset of the 
induced heat occurs in from 1-5 days. There is plentiful evidence that 
ovulation occurs and if fertile mating is forthcoming, conception may 
ensue. 

The facility with which the operation can be performed, apart from 
individual factors associated with the cow, will vary both in relation to 
the form of the corpus luteum and the time in the dicestrous period at 
which it is attempted. As regards the former; the greater the degree of 
protrusion from the surface of the ovary, the easier is expression. In 
those cases in which the protrusion is small and nipple-like, complete 
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Persistent Corpus Lutcum 

By this is meant the persistence of a functioning corpus lutcum (the 
same as that of pregnancy) in the absence of a normally developmg 
fetus in the uterus. In the past the condition has frequently been 
described as a cause of the absence of heat in non-pregnant ammals. In 
all those cases examined by the author post mortem, the con dion as 
been accompanied by abnormality of the uterus cystic hypertrop y o 
the endometrium, pyometra, or the presence of a raumm e ® • 

The first point to be discussed is— how may a persistent corpus luteu 
be recognized? How does it differ from the fully developed corpus 
luteum in dioestrus? The only visible difference is that in the case of a 
persistent corpus luteum, the germinal epithelium events mos su 
Ccial parts or its protrusion from the surfaee of the o^aiy is w i 
scarred, and that the protrusion itself is much less is me an 
minent than it is in the case of a recently developed corpus luteum In 
addition it presents the same difficulties to enucleation by squeezing as 
does that of pregnancy. 

It is probable that in aU cases the initiation of persistency was preg- 
nancy. but that, for some reason or other, the embryo penshed The 
hypothesis is advanced that under the influence of a 7 

lutcum, the endometrium undergoes hypertrophy w rMrh it 

favourable focus for invasion by pyogenic orgamsms which reach 
from endogenous sources with the result that pyome ra^ , j 
. It is sigjficant in cases of pyometm in which the eennx tha 

the administration of stilboestrol, which causes regression o 
luteum, is followed by liquefaction of the cerviMl seal ^‘on 

of the uterine contents. Many cases so treated ma e a comp 

Theauffiorhasnoticedamonghispost-mortemspeeimenso^^^^ 

theabnormalfrequencywiffiwWchtwmandeventripletco^oralute^^^^^ 

presentintheovariesandheassumestherefromt a ea 

is more likely to occur after multiple than after single ^ 

siEamcantalLthatinr./,r/.<rinfeeUon,acond.tionmwhi<^heariydeaffi 

of the embryo is common, the incidence of pyometra ^ 

There is evidence that the administraUon 
the treatment of ovulatory failure may provoke the 
sistent corpora lutea with cystic changes in the endometrium (Wnght, 

^ Frequent Return to Service 

By this is meant that an animal shoiving 
repeatedly to conceive to matings by known fertile bulls. Cases may 
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regarded as pathological. Ancestrus is also common in cows which are 
debilitated from any cause. It seems probable that perfect sexual func- 
tion is dependent on a high nutritional level and when debility exists 
either from dietetic factors or disease, reproduction will suffer. In 
heifers, a combination of a poor diet and parasitism is a common cause 
of ancestrus. 

Pregnant mare's serum in doses of 1500-3000 units, by intramuscular 
injection, has been spoken of highly in the treatment of the condition 
(Bhattachatya, Hammond, and Day, 1941). In the author’s hands it 
has been singularly ineffective. It has certainly provoked changes in the 
ovaries but these have been in the nature of super-follicle development 
without ovulation or the formation of a corpus luteura, and in most 
cases heat has not developed. 

In the majority the condition resolves spontaneously when the 
animals are turned out to grass in the early summer. Treatment must 
aim primarily at improving the animal’s condition by giving an adequate 
balanced diet and dealing with any disease factors which may co-exist. 

“Cj-sdc Oraries” 

This condition is encountered chiefly in cows but occasionally in 
unbred heifers. Examination reveals one or both ovaries to be abnor- 
mally large. The impression imparted to the fingers is that they contain 
several cysts up to 2-5 cm. in diameter. Repeated examinations over a 
period of several months reveal no change. The condition is most 
common in the winter months. Squeezing of the ovaries may cause a cyst 
to rupture but this does not provoke heat or any apprexriable change in 
the condition. More often they arc resistant to pressure. Slilboestrol 
and pregnant mare’s serum have been used in its treatment without 
avail, but the animals may recover spontaneously when they are 
turned out in the summer. It is possible that in those cases of cystic 
ovaries in which absence of heat is a feature that there is active 
lutein tissue in one of the cysts. Such has been found on post-mortem 
examination. 

In the majority of cases the condition has not been associated with 
endometrial changes and after a variable delay normal ovarian function 
has been re-established and conception occurred. One, however, has 
been met in which cystic ovaries with luteinization, was accompanied 
by endometrial hyperplasia and pyometra. 

The use of luteinizing hormone in the treatment of ovulatory failure 
is discussed later. 
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Luteinization of the Follicle mthout Ovulation 
Frequently on post-mortem examination one of the ovaries is found 
to be a little larger than can be accounted for by the normal chanps 
which occur during the cycle, and palpation indicates that it contains 
fluid. Tlie surface shows no protrusion of lutein tissue nor the minu e 
depression which indicates the point of ovulation. Section ® ® 
single, large follicle, about 3 cm. in diameter, the wa o w i 
partially or completely Uned by a layer of luteinized cells about 0-2 cm 
in thickness. The condition differs from that referred to as cystic ovaries 





Rg. 231 .-L™azA'noN OF toe Follicle wrraour Ovolaoon. 

With luteinization, in that there is a single large follicle “"'V 

tissue is more abundant (Fig. 231). Moreover, there is 

that the animal has been having recurrent 

remnants of previous corpora lutea are eviden . 1 

the condition will be diagnosed aceurately by . . 

In the past this ovarian abnormahty has been called 
luteum,” but in this connection a word of warning 
have learned that the normal 

possesses a central, fluid-filled lacuna, but in ics ovulation 

protrusion from the surface of the ova^ and m ^ 

point can be seen. When such corpora lutea are followed by pregnancy, 
the cavity becomes filled by white collagen fibres. 
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primarily be divided into those in which no abnomality is detected and 

those in which, either during life or post mortem, a lesion or lesions are 

discovered. 

No Abnormality Detected 

There are still many factors associated rvith infertility which are not 
understood. It is probable that many accidents can occur during the 
early life of the fertilized ovum or the embryo; accidents hardly account- 
able under the accepted conception of pathology, whereby develop- 
ment is interrupted and the reproductive process fails. Under the best 
conditions of animal husbandry there are always infertile matings. Fre- 
quently it is found that a cow fails to conceive to two, three or even more 
services by a fertile buU, yet ultimately does so without treatment or 
interference whatever. There has been a tendency in the past to regard 
failure to breed as synonymous with failure of fertilization, but it is 
probable that in many such cases fertilization occurred but the embryo 
subsequently perished. Of recent years it has become the custom to sub- 
ject such animals to uterine irrigation in the belief that a mild degree of 
metritis is the cause but there is very little satisfactory evidence to sup- 
port this. In other cases it is suggested that failure of the cervical mucus 
properly to liquefy at cestrus may cause blockage of the cervical canal, 
but here again real evidence is lacking. 

In ordinary commercial herds cows which are not pregnant after 
three or four matings may have ceased to be a sound economical pro- 
position and they are discarded at the end of their lactation as sterile. 

Abnormalities Defected 

Delay in Ovnlation 

This is regarded by many to be a significant factor in bovine sterility, 
but most of the evidence is based on the findings of rectal examination. 
Unfortunately this is not entireiy acceptable, for paipation of the 
ovaries, particularly in mulfigravid cows, does not afford irrefutable 
evidence of ovulation. Nevertheless, cases have been seen in the Liver- 
pool Field Station clime at post-mortem examination in which ovula- 
tion had not occurred up to 76 hours after the animals had been ob- 
served to be in heat. 

It is advised when dealing with apparently normal animals which 
do not conceive readily to le-iutroduce them to the bull 24 hours after 
the first service and if they “ stand” allow a second mating. This may be 
augmented by the introduction of semen directly into the uterus by artifi- 
cial insemination on the day following the end of the acceptance period. 
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Examhiathn: Cow in good, fat condition. “Dry.” Upward rotation of the 
posterior end of the sacrum marked. Relaxation of the sacro-sciatic ligaments 
and faljing-in of the quarters. Excessive development of the neck and shoulders. 
Inclined to attack when approached. 

Rectal examimtion: Uterine cornua 1 inch in diameter; tense. Right ovary 
spherical in shape, about H inches in diameter; fluid wave of several large follicles 
detected. Left ovary small and significant. 

The right ovary was removed by vaginal ovariectomy. It contained three dense- 
walled cystic follicles of 2-0 cm. The left ovary was palpated during operation 
and the rectal findings confirmed — no active corpus luteum nor appreciable 
follicles. No change occurred in the animal's disposition or appearance and four 
months later she was destroyed. 



Fig. 232.— 5-year-old Red Poll Cow— Nymphomania. 


Post-mortem fudings: Uterus normal. Swabs taken from the uterine cornua, 
cervix, left ovary and right ovary showed no pathogenic bacteria. The left ovary 
had become cystic. It contained three dense-walled cysts of 2‘0-2*4 cm. There was 
no sign of lutein. Since operation the right oviduct had become strangulated by 
scar tissue and was cystic. 

(2) 5i-ycar-old Friesian. 

Calvings: First — November 29th, 1945. 

Second — ^January 14th, 1947. 

History: The cow failed to breed to numerous services after the second calving. 
Towards the end of her lactation nymphomania developed and later her behaviour 
to other cows became' bull-like. At this time displacement of the sacrum \vas 
noticed as also was a vocal change. 

May 18//1, 1948. Rectal examittatian: Right ovary abnormally but not grossly 
enlarged. Estimated size H inches by If inches. Condition diagnosed as a multi- 
cystic ovary. Left ovary small, flattened from side to side and considered to be 
inactive. 
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Cystic Ovaries Miih Njinphomania 

Nymphomania associated with cystic changes in the ovaries some- 
times occurs naturally in cattle. (The condition can readily be induceo 
by the administration of cestrogenic hormones.) The affected animal 
has generally bred several calves and the history is that following the 
last calving, CEstrus became irregular and the animal failed to conceiVE^ 
Later heat became continuous. As the condition develops it is noticed 
that she will mount other cows whenever opportunity offers and allow 
others to mount her. Milk yield falls and soon ceases. She may bellow a 
great deal; the voice tending to become male-like in character. Soon, 
noticeable changes occur about the pelvis. The sacro-sciatic ligaments 
relax and the sacrum becomes displaced, its caudal extremity booming 
elevated. (Similar, but less pronounced changes have been seen in cases 
of cystic ovaries with absence of heat.) Relaxation of the sacro-iliac 
interosseous Ugaments may cause a wobbling gait. The hind-quarters 
become bull-like in appearance and the musculature of the neck and 
shoulders may become abnormally well developed. In cases of nympho- 
mania provoked by the subcutaneous implantation of stiibcestrol with 
the object of inducing lactation, it has been noticed that a high pro- 
portion of animals so treated sustain fracture of the ilium as the result of 
a fall; generally when mounting another cow. Whether this is due solely 
to the fact that the nymphomaniac animal, by her behaviour exposes 
herself to injury more frequently, or whether some change in the struc- 
ture of the pelvic bones renders them more fragile, has not been deter- 
mined. Similar fracture of the pelvis has been seen to follow naturally 
developed nymphomania. 

The ovaries are cystic; generally one or both contain three or four 
cysts 2*5— 3*0 cm. in diameter. (On rectal examination the ovaries feel 
similar to those described as cystic ovaries with absence of heat.) Occa- 
sionally an ovary may contain masses of cysts and attain the size of a 
. cocoanut. No evidence of active lutein tissue is found. 

The two following case records serve to illustrate clinical features of 
the condition: 

(1) 5-ycar-old Red Poll Cow (Fig. 232). 

History : Has had two calves, the last 1 5 months ago. Parturition normal. After 


her about. Has developed a masculine appearance — very high at the base ol the 
tail with a hollow on each side. Prior to being sent for treatment the cow was made 
to do draught work. 
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and guarded needles have been designed for rupture of ovarian cysts 
through the rectal or vaginal walls. 

The author’s experience has been that the rupture of cysts is not fol- 
lowed by a restoration of normal ovarian function; the cysts have 
recurred. From the cases cited on pp. 406-8 it will be noted that even 
when a unilateral cystic ovary has been removed surgically, the remain- 
ing ovary quickly became cystic also. , . ■ 

The rational method of treatment would appear to lie in the adminis- 
tration of the deficient anterior pituitary hormone. Kock recorded 
encouraging results in the treatment of nymphomania by the mjecUon 
of Prolan “A” in oU. Hancock (1947. 1948) has reported on the use of 
luteinizing hormone in cases of cystic ovaries both wit ™ 

nymphomania. Of 33 cases treated, ovulation followed in 30 and of 
these 19 (57 per cent.) became pregnant. He points out that such tre 
ment may be associated with superovulation. In the author s single 
experience of luteinizing hormone in the treatment of ^omama 
(p. 408) twin ovulation occurred and the corpora lutea which developed 
persisted untU the animal was destroyed 3 months later. 

Ovaro-bursal Adhesions 

WilUams (1939) drew attention to this condition as a “use o in- 
fertmty in cattle and Rowson (1942) reported on its relatively common 

occurrence in England. . , 

The post-mortem examinaUon of bovine ovancs ^ 

the presence of strands of adventitious tissue on their 
section it can generally be seen that these stran s are a condi 

scars of old corpora lutea. This is probably the precursor of the condi- 

tion ovaro-bursal adhesions. , 

In the simplest eases these adhesions comprise one 
tious “string” between the ovary and the fimbria or ‘he inner bursal 

wall. Sometimes a band-like connection is seen, f" 

the fimbria is firmly adherent to the ovary and the mouth of 
bursa may be completely obscured although 

In more advanced cases still, the bursal wall is fibrosed nnd ^tanken 
and finally the bursa is entirely obliterated and i s '™1I 
adherent to the meso-ovarium and the ovary In 
localized or diffuse distensions of the ovjduct °f f"" <hydro 
salpinx, cystic oviduct). Occasionally such an oviduct is the focus of 

'’Ti;:!^" faCedtary functions normally and developing 
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May lOiIt. I94S. Oiaritclomy: Riehl ovary removed by the vasinal route. 

There was no evidence of luteal tissue either active or dcsencrativc. 

The left osary was palpated at litne of operation and previous estimation of its 
condition confirmed. . . 


each of 1500 units. The first by intiasenous ifljcclion and the second and third by 
intramuscular injection. 



Fio. 233— RJOfir Ovary (O-sne), RiMOvtii by Operatio*<. 

As the result of this treatment the ovajy underwent a definite chan^Cr At first 
it enlarged still further. Then it became smaller and harder. Two projections 
de^eloped on the surface and it became larger again. Finally the projections 
receded and 'While remaining larger than it had been originallyt the ov’ary became 
hard. It remained in this stote until the animal was destroyed three months later. 

At no time had any evidence of cestrus been seen. Vaginal mucus had been 
carefully watched but nothing approaching the copious, transparent mucus of 
oestrus had been seen. 

The animal’s bull-like behaviour towards other cows was unchanged. The left 
ovary as seen at post-mortem examination is seen in Fig. 234. 



Fig. 234. — Left Ovary. Two Pfrsistext Corpora Lutea. 

Trealment of Cystic Ovaries. Rupture of the cysts by pressure has 
long been the accepted treatment. It is most often performed per rectum. 
There is great variation in the density of the cyst wall and while some 
may burst quite readily on the application of reasonable pressure others 
resist even the most vigorous squeezing. It is suggested that those cases 
s-«A i. defy pressure per rectum be treated through the vaginal wall, 
safely to apply greater force. Fine guarded bistouries 
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and guarded needles have been designed for rupture of ovarian cysts 
through the rectal or vaginal walls. 

The author’s experience has been that the rupture of cysts is not fol- 
lowed by a restoration of normal ovarian function; the cysts have 
recurred. From the cases cited on pp. 406-8 it will he noted that even 
when a unilateral cystic ovary has been removed surgically, the remain- 
ing ovary quickly became cystic also. ... 

The rational method of treatment would appear to he in the adminis- 
tration of the deficient anterior pituitary hormone. Kock recorded 
encouraging results in the treatment of nymphomania y t e injec ion 
of Prolan “A” in oil. Hancock (1947. 1948) has reported on the use of 
- luteinizing hormone in cases of cystic ovaries both wit an wi ou 
nymphomania. Of 33 cases treated, ovulation followed in 30 and o 
these 19 (57 per cent.) became pregnant. He points out that such tre - 
ment may be associated with superovulation. In t c au or s sing 
experience of luteinizing hormone in the treatment o dy'”P 
(p. 408) twin ovulation occurred and the corpora lutea which developed 
persisted until the animal was destroyed 3 months later. 

Ovaro-bursal Adhesions 

Williams (1939) drew attention to this condition as a ° 
fertiUty in cattle and Rowson (1942) reported on its relatively commo 

occurrence in England. . ,»vpnls 

The post-mortem examination of bovine ovaries req 
the presence of strands of adventitious tissue on their ®“^a“ and on 
section it can generally be seen that these strands are a le ,. 

scars of old co^ora lutea. This is probably the precursor of the condi 

tion ovaro-bursal adhesions. ^ , «x.»x.nft 

In the simplest cases these adhesions comprise one f 

tious “string” between the ovary and the f.mbna or ‘'><= “ 

wall. Sometimes a band-like connection is seen. In 

the fimbria is firmly adherent to the ovary and the mouth of the 

bursa may be completely obscured although ct,runl:cn 

In more advanced cases still, the bursal wall is fibrosed 

and finally the bursa is entirely obliterated and '>* 

adherent to the meso-ovarium and the ovary, n ■ r|,vdro- 

localized or dilfusc distensions of the oviduct ^ ^ 

salpinx, cystic oviduct). Occasionally such an ovi uc 

pyogenic inrcclion (pyosalpinx). aurlnninc 

In mild c.ises the alfccted ovaiy functions normally and dneloping 
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May lOih. 1948. Oramclomy; Right ovaiy removed by the vaginal route. 

There V.3S no evidence of laical tissue either aclivi: or degenerati ve. _ 

The left ovary vs as palpated at time of operation and previous estimation of its 
condition confinned. ^ ^ 


each of 1 500 units. The first by intravenous injection and the second and third by 
intramuscular injection. 



Fi<3. 233.— Ricirr Ovary (Cystic), Rcmonto by Operation. 

As the result of this treatment the ovary underwent a definite change. At first 
it enUfEcd still further. Then H became smaller and harder. Two projections 
developed on the surface and it became larger again. Finally the projections 
receded and while remaining larger than it had been originally, the ovary became 
hard. It remained in this stale until the animal was destroyed three months laler. 

At no lime had any evidence of cestrus been seen. Vaginal mucus had been 
carefully watched but nothing approaching the copious, transparent mucus of 
cestrus had been seen. 

The animars bull-Ukc behaviour towards other cows was unchanged. The lel^ 
ovary as seen at post-mortem examination is seen m Fig. 234- 



Fjc. 234. — Left Ovary. Two PtRsisirNT Corpora Lutia. 


Treatment of Cystic Oraries. Rupture of the cysts by pressure has 
long been the accepted treatment. It is most often performed per rectum. 
There is great variation in the density of the cyst wall and while some 
may burst quite readily on the application of reasonable pressure others 
resist even the most vigorous squeezing. It is suggested that those cases 
- defy pressure per rectum be treated through the vaginal wall, 
possible safely to apply greater force. Fine guarded bistouries 
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certain strain of subterranean clover which is believed to contain large 
quantities of estrogenic factors. Cattle and horses bred and maintained 
on the same farms have shown no corresponding problem. 

The disease has three principal manifestations ; 

(1) InfertiUty in Ewes. The animals fail to breed to repeated service 
by known fertUe males. Post mortem a cystic giandular hyperplasia of 

the endometrium is found. . r .u. 

(2) Dystocia. A maternal dystocia which results from inertia of 
uterus and is characterized typicaUy by lack of external signs o 
imminent parturition and by death of the fuil-term mus. In some 
instances lambs are born dead, but more commonly the fetus is not 
delivered and may be dead for some days before presentation occurs 

(3) Prolapse of the Uterus. This generally occurs some months aft 
lambing and may even be seen in young unbred animals. 

Rams maintained on the clover show no 
and unbred ewes often show udder development wi mi ’ 

The wether may also develop metaplasia of some of the accessory 

° WUh the development of this form of clover feeding ‘he I^brng 
percentage has fallen during 5 years to as jn 

dystocia inoidence recorded was 40 per cent, and that of prolapse 10 

per cent. 
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follicte and a functioning corpus luteum 

adhesions are more extensive, luteimaal.on svithm a follicle is noUced. 

In gross cases the affected ovary is generaUy functmnless. 

Adhesions, generally of a gross character, are fi^uently 
dated with tuberculous peritonitis and salpingitis,butmany 
in which no macroscopic evidence of that disease is seen; 
active inHammatory changes are evident. Moreover, the « 

well recognized in America, where the inadence of bovine tuberculosis 
is very low. The author has also seen the condition m cases 
adhesions associated with peritoneal abuses, some of which hafl 
their origin in traumatic reticulo-peritonitis. 

Williams has suggested that frequent expression of the corpus luteu 
and other vigorous ovarian manipniations are a cause. 

Other hypotheses as to the cause are Br. abortus infection and reten- 
tion of the fffital membranes. Ovaro-bursal adhesions are a feature ol 
thcspccificvapnitis of cattle in East Africa (p. 414 ). , 

The condition is most common in multigravida but it has been Oh- 
s' ped in heifers. Theoretically, provided a case is slight only, fertility 
uld not be impaired. Moreover, in advanced but unilateral cases, 
ility while reduced should not be completely lost; in fact cases of 
nancy with advanced unilateral adhesions have been seen post 
jem (such adhesions, of course, may have been acquired subsequent 
[onoeption). Nevertheless, cases of prolonged infertility have hem 
luntered in which unilateral adhesions were the only abnormahty 
|d post mortem. 

agnosis in life is difficult and may be impossible. In early cases the 
e of change is quite insufficient for detection by rectal palpation, 
need cases may be strongly suspected owing to irregulanty 
.itline and lack of movability of an ovary, but even in these errors 
will be made. The delicate bursal wait is not a structure which can with 
certainty be picked up with the fingers, while palpation of the normal 
oviduct is most uncertain and when it is felt in the fingers it is more by 
accident than design. 

Infertility in Sheep Fed on Snbterranean Clover 
Attention must be drawn to the condition which has recently been 
recorded in Australia by Bennetts and his co-workers (1946) for it 
throws a new light on reproductive disorders in ruminants. The disease 
they describe is of a much grosser nature than anything encountered 
in this country. The sheep involved are fed almost exclusively on a 
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Quinlan (1927) has put the disease as causing 18 per ^ 

steriUty in cattle in South Africa, and the author heheves it will be found 
respoi^ible for a no less percentage in infected herds in this counby 
Steward (1941) in the examination of 79 random specimen of uterine 
discharge found 30 per cent, to be positive for tubercle bacilh 
The Uterus. Williams has classified uterine tuberculosis as being of 
three clinical types— peritoneal, glandular and epithehal. 

1. Peritoneal: The outstanding feature is extensive adhesions of the 
cornua to themselves, the parietal peritoneum aad adjacent organs 
The adhesions often contain multiple abscesses up to the size of a hen 

^1. Glandular^ This type involves chiefly the 

mucous membrane and is characterized by mar e yp y.fjable 
diffuse or nodular nature. Caseous or caseo-pnruient foe. of vanable 

size are found throughout. . . 

No clear line of demarcation gnj to a 

generally predominates. The condition is ^ ' varies deuending 

degree symmetrical. Thepresenceofavulvaldischargev^^^^ 

on the degree to which the mucous membrane is ’ • infection 

cases there is a profuse muco-punilent discharge, py g 

being added to the tuberculous one. In these cases the oviducts are 

almost invariably involved. . . . j ,j,p 

3. Epithelial. This type is generally ® ta. Often 

lesions take the form of multiple ® v j a vulval dis- 

there is no appreciable enlargement of t e u c , . j ^ ^ 

charge, from which acid-fast organisms can b® >sdated. 

rule. The discharge may be scro-sanguinous or J P reproduction, 
Tuberculosis of the uterus is not an inevitable b^ ^ ’ 

for quite frequently a calf is bom p.u jj.garel but it is 

caintself being afl-ected by the congenital form onhe d.sm 

probable in such cases that the utenne in enithelial form is 

least, rapidly developed during pregnancy. The epithelial form 

especially liable to develop after 2 . They become 

The oviducts arc gcnei^ly involved 1 JP _ . reay 

progressively thickened, rf.cn at«^^^ 

cervix is rarely alTectcd. dinicult. 

The diagnosis by rectal [^e oviducts, for the detection 

but particular attention should be paid t 
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Puerperal Metritis 

It is reasonable to assume that during the puerperium the endometrium 
affords a favourable medium for the multiplication of bacteria; in fact, 
it is probable that a mild degree of metritis develops during this period. 
Bosworth (1941), working with the author, found that swabs taken from 
the uterine cervix during the puerperium of heifers whieh had calved 
normally showed C. pyogenes on culture, but when uterine involution 
was complete such swabs became sterile. The heifers subsequently con- 
ceived without abnormal delay. But the uninjured endometrium 
possesses amazing powers of resolution and by the time involution 
is complete, in the course of 14-21 days, such infection is overcome 
naturally. Any factor which delays the onset of or the course of involu- 
tion will tend to favour and prolong such infection. Protracted labour or 
retention of the fetal membranes are such factors, but even in these 
recovery occurs. It must be recognized, of course, that puerperal 
metritis can be a serious matter; it may, in fact, cause the death of the 
cow. Protracted dystocia with death of the fetus, the onset of putre- 
factive emphysema and exhaustion of the uterus, and possibly injury 
during forced delivery may quickly be followed by death from toxfemia 
and septicremia. If such an animal survives, chronic metritis with 
sterility may supervene. Moreoser, the animal in her weakened slate 
may become antestrous. Such cases, however, are the exception and not 
the rule, and it may be taken that infections acquired at parturition are 
not a common cause of prolonged infertility. 

The treatment recommended for puerperal metritis is that described 
on page 368. 

Tuberculosis 

In herds in which the incidence of this disease is high, tuberculosis 
of the genital organs is not an uncommon cause of sterility. Infection 
may attain the tract either by spread from the peritoneum via the ovi- 
ducts or by penetration of the serosa, or by blood-stream invasion, in 
which case the endometrium may be involved in the absence of serous 
or tubal lesions. 

4tt 
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It comprises mucin and polymorphonuclear leucocytes. Vulval dis- 
charge soils the tail and is carried by it on to the hairs of the buttocks 
where it dries forming flakes like shellac. Speculum examination shows 
diffuse congestion of the mucus membrane of the anterior vagina and 
sometimes of the folds of the external cervical protrusion. There are 
no ulcers, vesicles or granular lesions. 

Infective exudate is bacteriologically sterile and contains no pro- 
tozoa. As yet transmission experiments using filtrates^ of exu ate ave 
been unsuccessful but the large quantities of mucin present make 

efficient filtration difficult. ^ . j i. •» 

Field experience indicates that the disease is transmute y coi us 
only but unless care is taken it may readily be spread by the use ot a 

During the stage of active infection in the female, which may las 
2-3 weeks or up to six months, oestrus is normal or almost so. Occasion- 
ally one or two periods may be missed. Service during t e active s age is 
seldom followed by conception and clinical evidence sugges s 
mating during the active stage tends to prolong the infection. 

In improved herds the majority of cows and heifers recover "“‘“rally 
but in from 15-25 per cent, of cases sterility ensues 'o 
lesions in the oviducts. Local blockage of one or both tubes mV ‘ 
in diffuse distension by normal secretion ot to a ““‘“S'jflorahzed dis- 
tensions. Quite often an ovary is found to be enclosed m a y 
may be as large as a golf-ball. This is due to adhesion of the fimbna 
the ovary and cyst formation in the pavilion of the o^^uct I” 
to these local changes, there usually occurs a dry, a esiv P 
Adliesions are frequenUy present in the pelvis and they ““y ““““ •=“= 
where in the abdominal cavity, particularly between i 

* ThJ’iS method of control is the replacement of natural service in 
infected herds by artificial insemination. 

In the buU. active infection of the penis and "nd tardSs oS 

demonstrated and Uic characteristic lesion is cnl . cnididymis isoflected 

epididymis. Tins is nsnatiy bilateral, mdc the „ 
the more advanced changes occur in the tail natural 

billiard ball in size and hardness. Omica! tiJdcles and that when this 

faSd^ir - 

rcfUlity is reduced c%en before clinical changes 
deiire « lost. 
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of tWckened, tortuous tubes is diagnostic. (In this connection care must 
be taken that the terminations of the cornua are not confused with the 
oviducts.) In advanced cases, diffuse or nodular enlargement of the 
uterus will be readily detected. In infected herds, an animal showing a 
chronic vulval discharge continuing beyond the puerperium should 
always be examined for acid*fast organisms, and premature births 
should be regarded with suspicion. 

Brucellosis 

Br, abortits has a predilection for the gravid uterus, in which it multi- 
plies, setting up a placentitis which often results in premature expulsion 
of the foetus, thus causing serious losses in calf production and milk 
yield. Abortion generally occurs during the period 4—7 months of 
gestation, althou^ infection may exist in cows which calve at term, fn 
the majority of cases abortion occurs once only, and if they subsequently 
conceive infected animals carry to term, but in a minority a second and 
even third abortion may follow a single infection. In itself the organism 
causes no permanent change in the uterus and the organ clears itself of 
the bacillus within a few weeks of expulsion of the feetus. It is generally 
believed that infection delays involution and favours retention of the 
foetal membranes and secondary puerperal infection. The part, if any, 
played by Br, abortus in the causation of infertility associated with 
ovarian dysfunction and ovaro-bureat adhesions is not known. The 
view that its importance has been exaggerated in the past is gaining 
wider acceptance. 

Specific Venereal Bovine Epididymitis and Vaginitis 
This is a specific disease of cattle confined, as far as is known, to East 
and Central Africa, which is transmitted by coitus and is characterized 
by a muco-purulent vaginal discharge in females and in some cases per- 
manent lesions in the fallopian tubes, and by hardening and swelling of 
the epididymis in the male. The disease is of low pathogenicity for the 
indigenous zebu cattle but causes serious infertility in improved British 
cross-breeds. The condition has been studied by Anderson (1937), 
Daubney, Hudson and Anderson (1938) and Hudson (1949) and it is 
from the writings of these workers that the following description has 
been obtained. 

During the active stage of infection in cows and heifers there is 
present in the vagina a fairly copious, odourless, mucoid exudate 
resembling egg-white in consistency but opaque and yeUow in colour. 
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the organism may be harboured for long periods without showing any 
abnormalities of the genital organs and during this period it transmits 
infection at service. Owing to the unreliability of the blood serum 
agglutination test for the diagnosis of K. fatus infection, tests were 
carried out using vaginal mucus (after the manner described by Pierce 
for T.fcetus agglutinins) with the results given in Table 14. 

In 1949 also, Lawson reported his strong suspicion that V. fcetus 
infection played a significant part in the incidence of bovine infertility 
in this country. 


Pleuropneumonia-like Organisms in the Genital Tract 

The finding of organisms of the pleuropneumonia type in the genital 
tract of human beings has recently aroused interest and Edward, 
Hancock and Hignett (1947) in this country have reported an investiga- 
tion into the presence of these organisms in cases of bovine infcrtifity 
which seem to be of an infective nature but which cannot be ascribed 
to any known pathogenic organisms. The examination of vaginal 
mucus from 64 cows and of semen or seminal vesicle secretion from 
seven bulls revealed pleuropneumonia-like organisms to be present in 
18 of the cows and six of the bulls. Nielsen (1948) in Denmark reports 
the isolation of similar organisms from the uterus of sterile cows and 
from the semen of a bull. 

Edward ct at. stress that it is not yet possible to assess the significance 
of these organisms in the bovine genital tract, pointing out that in the 
human subject while such organisms have only been isolated from 
oases of urethritis in the male, they have been recovered from appar- 
ently healthy females. 


Tricliomoniasis 

Ihe recognition of Trichomonas fatus infection (Riedmullcr, 1928, 
Abelein, 1932; and others) as a cause of infertility in cattle was a mile- 
stone in our knowledge and since the first report of its existence in this 
oountry (Stableforth, Scorgie and Gould, 1937) many outbreaks have 
'ome to light. Since that time Kerr and his co-worfccrs in this counlo’ 
“nd Bartlett and his colleagues in America have been prominent students 
the disease. - , ■ r .■ 

. The causal organism is a fiagcllate protozaan. In the female infcc ion 
'S characterized by a low conception rale, a profuse muco-nocculen 
''ulval dlscharEc, early abortion and pyometra. irregu antics o 



416 VETERINARY OBSTETRICS 

In advanced cases the lesiicles become fiaed in the scrotum by adhesions 
bctivecD the epididymis and the adjacent parts of the testicle and the vagbal 
sac. Rectal palpation often reseals that the Kininal vesicles are enlarged and 
indurated. 

Vibrio Foetus Infection 

Although Vibrio fceliis infection (McFadyean and Stockman, 1911) 
has Jong ^cn recognized as a cause of abortion both in sheep and cattle, 
it is geaetally believed that the extent of the infection in animals in this 
country is very limited and as a possible cause of infertility in cattle it 
has received little or no attention. McEwen (1940) reported that the 
bacleriologica! examination of 247 bovine aborted fstvses showed that 
only five were infected with K faitts and evidence obtained from the 
three herds in which the infection was diagnosed indicated that in no 
instance could the organism have been responsible for a high incidence 
of abortion. 

In 1949, however, Sjollema, Stegenga and Terpstra reported a form 
of enzootic sterility in cattle in Holland which they believed to be caused 
by V./<rtus and transmitted by coitus in the semen. The condition may 
also be transmitted by artificial insemination. They report a very low 
conception rate from infected service and the development of a catarrhal 
condition of the cervix and uterus. The organism has been isolated 
from vaginal exudate and from the semen of incriminated bulls. They 
point out that the condition bears clinical similarities to the disease 
described fay Webster (1932) in Australia and ascribed by him to a 
streptococcus, with the exception that in the disease in Holland there 
is no reduction in the quality of the semen of infected bulls. They con- 
cluded that in the female the infection is temporary only and that 
immunity is established in about three months. In the buU, however. 


. Tablv 14 

Enzootic Sterility in Holland, Results of Agglutination tests for Vibrio ftrlus using 
vaginal mucus. (Sjollcnia. Stegenga and Terpstra- — 1949) 


Mucus 

samples 

Co^^•s served by a 
bull inrected s^ith 

or suspected of 

enzootic sterility 

Cows served by 
a bull not sus- 
pected of en- 
zootic sterility 

Cows not pre- 
viously served Of 
not served after 
last parturition 

Number . . 

Positive agglutina* 

54 



tiocivvith y.furlus 
atitigcft . . 

3S 

(70 per cent.3 



Negaliv-e results 

16 
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according to the activity of the infection. Initial infections generally 
terminate pregnancy almost from the outset and they are followed by a 
variable degree of uterine involvement. Less active infections, influenced 
in measure by resistance acquired from previous infections, may not 
prevent pregnancy proceeding to a more advanced stage and he 
abortion of visible fcetuses or the development of pyometra more often 
follows repeated than primary infection. Nevertheless both initial and 
reinfection are occasionally followed by normal pregnancy. 

Visible abortion generally occurs at the 2-4 months’ stage and i is 
significant that in those cases which expel the foetus at the later limit, 
its size is smaller than that appropriate to the 5 , 

fetus of 6-7 cm. bodylength is often expelled at 1 OO-1 20 days, by whi 
time it should he three times that size.) This f'screpaney has been 
described as a slowing down in the rate of deve oprnen o i 
The author suggests it is more likely that fatal death occumed at the 
time appropriate to its size-ahout the 9th week, and that ‘here was a 
delay before the corpus luteum underwent the regression ^ 

its expulsion. In such abortion cases the fetus which is ' 
is generally expelled complete in its membranes. There are Sn 
putrefaction, and T. fetiis can readily be demonstrated in <he fa 
fluids. After the act of abortion, however, parasites ‘I'j’f 
from the vaginal discharges and it is unlikely they will be 
than 7 days after the act. The author has had an 
normally to artificial insemination using clean semen 

“\°t?s p" Obable that those cases which develop pyometra were o^inal^ 

pregnant and that it was pregnancy which initiated the P="e^ 

the corpus luteum which is a consistent feature of the 

which complicates T.falus infection. In fact, if f 

ture is provoked by the administration of an cestrogenie subsmnee s^h 

as stilbLtrol, the uterus will empty itself and recovery ^ 

pus in these cases is teeming with trieliomonads m association with pjo 

^t^i:“he great variation in the inUmsity 

iafeetion in individu.al females. In some no cl.nieal f 

seen after exposure, yet their subsequent conception to the i^se of ™ 

semen indicates they have a tolerance. Where.as .n t^^ 

odcmatoiis condition of tlie uterus develops, c p. ^vhich ulti- 

for as long ns 4 months after infected service „ 

mately abort or develop pyometra the parasite continues to flourish 
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’"Si „d .>P««> <• “” “““* 

'“rs; »"y » «” ”»■"“■ 

,M «..ta b« .h.» .o ««»»*">»" '■'“• 

lion. lEsIrtnis periods mny be teEular or 'ebe^ bf. 
fc, m lo coosebe end dordop no dd.-too. eondUion 

endometrium with a muco-nocculeitt discharge 
(d) Conceive but abort at from 2 to 4 months of gestation. 

reSp^r"r«Sb,bb..do«e^^ 

of the Liverpool School (Wright and Arthur, 1945). The disea 
been introduced by a bull 10 months prior to the to 

investigation, by which time 77 cows and heifers had been P 

’"S -~d to term and no evidence of infec- 

49*'^r '^h'^fXd to conceive but the parasite was not isolated from 

30*^'r”cent. showed the presence of the parasite. Sroup eot^pn“^ 

B animals; 4 of them aborted and 4 others doveloi^d pyomet 
The pathology of the disease is imperfectly ,^,,ich he 

has described a condition of oedema of the endometnu 
ascribes to an allergic response. Such ^Lge and on 

field. AlTected animals show an ■"‘""’'“"''•/“ Iri ind flaccid Mani- 
rectal palpation the uterus is found to be enlarged 
pulation of the uterus often provokes a discharge from 
motUe trichoraonads can generally be demonstrated i • . |, 

Robertson (1941, 1943) have shown that j” their 

inrected cows develop specific agglutinins against the 
blood serum, while Pier» (1946) has found that — 
develop in the vaginal discharge of mfected animals. 
that animals which develop a clinical infection may jbat 

ceive to infected service and carry to term, ‘='*1 the 

immunity is lost after a normal gestational degree 

disease is essentially self-liimtmg and mfection confers a «lal S 
of ^porary resistance. The efifeets of r./cdnr on conception vanes 
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The author has never found persistence of infection throughout a 
normal pregnancy and this is confirmed by the experience of Bartlett and 
his co-workers in America. It may thus be taken that any animal which 
has carried to term subsequent to infection is free from the disease. 

Diagnosis. A positive diagnosis of the disease can only be made on 
the detection under the microscope of the living orgamsms m the mucus 
obtained from the vagina. Suspicion of its existence is aroused by the 
faUure of a high proportion of the cows and heifers to conceive to a 
bull whose semen is found to be normal both as regar s t e num 
motiUty of spermatozoa. Suspicion is increased by the development by 
some of the females of a profuse muco-flocciilent vulval difcharge_ 
(In this connection it should be stated 

this infection, farmers have become acutely disc arge c , 

and the normal discharge which follows 

quently been confused with that of T. fains irfecuon.) e a 

several animals of foetuses about 6 cm. long, 2-4 mon s a 

almost conclusive evidence of the existence of the disease. 

When investigating infertility in a P°®®' j ^--gt-nfed in 

always be in mind. The parasite is most hkely to be infected 

cases of CEdema of the uterus, recent abortion, Py°'^f “ “f 
animals which are just coming into heat at the P™® .°. ® - . ’jjg 
is best to examine fresh material at the farm, ™®P ^ rtmen^is kept 
is maintained for several hours (or even days) i e motile 

warm. Material contaminated by feces should no e . 

bacteria may be confused with the parasite. Mucus ro 
be obtained with the hand or with a speculum. If *® 
should be lubricated with soft paraffin and „ obtaining 

latter kills the parasite. Bartlett uses a pipette (Fig 2 ^^ for obtam mg 

mucus for examination. In doubtful e'- 

may be facilitated in the laboratory by incubating the mucus in an 

'™rua; placed onasffdeandcoveradbyac^^^^^^^ 

to its viscosity, the mucus is difficult to manipu a ® ‘ . . ynj^r 

snip off'a little with scissors for placing on the slide.) & 
the ath objective shows the flocculent ° decree of motility 

cytes in which the motile parasites can be see . movement about 

varies; in the majority the parasite makes rccognizab 

the field, but in others rapid wave-like 

brane only can be seen. Stained specimens are no ^ frequently a 
It should be reiterated that in pyomelra cases there is frequenli) 
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the uterus as long as the uterus is occupied by fertus or pus, but once it is 

evacuated the organism quickly disappears. 

There is considerable variation in the times after infected service at 
which trichomonads can first be demonstrated in the vaginal mucus: 
the frequency' with which they can subsequently be found and the 
period of time during which they persist. Pierce (1946, 1947) records 
cases in which trichomonads were first found 9, 12, 15, 27 and 29 daj-s 
respectively after infection in heifers, after which they were found 
irregularly for varying periods of up to 56-132 days. He also noted 
their presence in greater numbers and their greater motility in the 
copious mucus of the uterine type than in the more scanty and sticky 
vaginal type. Bartlett (1947) has reported similar findings (Fig, 235). 


OCCURMHCI IN VACINAI SAMniS WHfN MfTUKM TO ailHl/1 WaJ EARtV ANO ttSTAOUS 
CrCL< %VAt 





INFECTIONS OF THE GENITAL ORGANS OF THE COW 423 
fined the word pyometra to describe those cases in which the cervix 
is dosed and in which there is a gross accumulation of pea-soup-hke 
pus in the uterus.) 

(b) Iniradermal ‘'Tricin'' Test. “Tricin,” an antipn prepared 
from cultures of T. fcetus and analogous with tuberculin, is injected 
intradermally into the neck in a dose of 0-1 c.c. A positive reaction 
comprises the development of a weal or plaque which atmms its 
maximum size in about 20 minutes and persists for an hour. There is 
an increase in the skin fold measurement of 2 mm. plus, ut t e ap 
pearance of the weal is said to be a better guide than measurement. 
Individual reactions vary and the test should be regar e as a er 


test rather than an individual one. 

(c) Compliment Fixation. Mahmood (1944) has shown that 
blood of affected animals may show compliment deviation. 

These tests are still in their experimental stages and are not as y 
sufficiently reliable. The finding of the parasite must be regarded as t 

only certain evidence of infection. . 

Treatment and Control. At the commencement of their work on th s 
disease, the author and his colleagues adopted the orthodox 
of uterine irrigation of exposed animals with solutions o ‘ . 

iodine and lactic acid. In some cases other antiseptics sue a 
chloride and “Metaphen” were used. Doubts, , ueifers 

as to the value of such treatment, for it was found that he to 

in which for technical reasons it was impossible to carry c-men 

ment readily conceived to artificial insemination using c 
Moreover, cases were met in which motile trichomona s w 
discharges after irrigation of the uterus and vagina with O' per conn 

aqueous solutions ofiodine, yet these animals conceive , that 

Without further treatment. These 
recovery in the female was spontaneous, pe 

pyometra will receive special consideration " P -.i School 

P. 430.) Since that time the treatment adopted by the ^ f 

has been to replace natural service by artificial 

semen of non-infected bulls, and in those cases >" 

of the mstrous cycle are a feature, correct them by appropriate treat 

ment. It has been strikingly successful. - t herd the 

Wien it is established that T.fatus infection exists m . 

females should be grouped as follows: rrom a carrier 

(o) Tliosc actually or potentially infected by serMce from a ca 

bulb 



Vl.lt RlN.MlY OltsmWCS 

he,, r't««Us m ,!,t rm-ilc thnn m the nuU. T«« ‘j;;!'™’ 
r./.,u, u.Mr;, ..„irc,,i=*,vdr,:i,y iu« f 

uL s,r.„n (Km JnJ Rohmu-n^ ar.ci uram .U.. 



f).', I3''- — Pirrmi It>* t'(t C<>nifTvrs Mm^ ma t T 

ilUMU:t. O 1 » 

RjmpJrt from bu^i »« coJkcJfd by Krar-.-* ite »yff»*T cf iSr ^rj^j^t.iuNr 

putal pi?c«e ra».V«a iJ«r »-rf-na Hc-n iSf ^tVl Ci'»5y 

of rh)-»Jo!oj«cal uS>nc artlatam No bujJ t^ irfrixiixt4 »'•-* £,.niv"» ^-7 C C 

SampVM frtwn rcmalf* *r« cct)«tca b> <rtreHj*,snir * lo VJ^^ the 

of rh>'V0U>6»C3l Mlifw Into the *iaina.ctwnpfc%^j‘'X the Njib locni 
%-apn 2 , and then •Uhdraaina the aonp^c and H Htto a lc»t-tuTc 


(NJalimood). There arc probably chers. Pierce (19'19) corsiJers i 
,0 be necessary ,o carry out all applutinalion tests in duplicaie using 
both strains and when using the test in a herd suppesls that a selection 
of the animals most likely to react should Ise made, sir. those s'l ’ 
open or closed pyomeira or those which hate recenlly aborted as t c 
result of infection. __ 

(A svord of explanation is required regarding the term op 
pyometra.” It is used by many svriters to describe the condition 
referred to in this book as etdema of the uterus. The author has con- 




INFECTIONS OF THE GENITAL ORGANS OF THE COW 423 
fined the word pyometra to describe those cases in which the cervix 
is closed and in which there is a gross accumulation of pea-soup-Iike 
pus in the uterus.) 

(6) Intradermal “Tricm" Test. "Tricin,” an antipn prepared 
from cultures of T. fatus and analogous with tuberculin, is injected 
intradermally into the neck in a dose of 0-1 c.c. A positive reacUon 
comprises the development of a weal or plaque which attains its 
maximum size in about 20 minutes and persists for an hour. There is 
an increase in the skin fold measurement of 2 mm. plus, but the ap- 
pearance of the weal is said to be a better guide than measurement. 
Individual reactions vary and the test should be regarded as a herd 


test rather than an individuat one. 

(c) Compliment Fixation. Mahmood (1944) has shown that the 
blood of affected animals may show compliment deviation. 

These tests are still in their experimental stages and are not as yet 
sufficiently reliable. The finding of the parasite must be regar e as e 
only certain evidence of infection. ... .u- 

Treatment and Control. At the commencement of their work on this 
disease, the author and his colleagues adopted the orthodox tr^tment 
of uterine irrigation of exposed animals with solutions of iodine an 
iodine and lactic acid. In some cases other anUseptics such ns nriercunc 
chloride and “Metaphen” were used. Doubts, however, f “5“= 
as to the value of such treatment, for it was found that in ec e i 
in which for technical reasons it was impossible to ca^ out this trea - 
ment readily conceived to artificial insemination using c can scm ^ 
Moreover, cases were met in which motile trichomonads were found in 
discharges after irrigation of the uterus and vagina wit ^ per ce 
aqueous solutions of iodine, yet these animals conceived to insemination 
without further treatment. These facts strengthened the belief that 

recovery in the female was spontaneous. (The treatment o ric o 

pyometra will receive special consideration under a sepamte hiding 
p. 430.) Since that time the treatment adopted by the Dterpool 
has been to replace natural sers-ice by arUficial insemination “Sing Ih 
semen of non-infected bulls, and in those cases in which irrc^Iarmes 
of the ccstrous cj’clc arc a feature, correct them y appropri 
ment. It has been strikingly successful. 

When it is established that T.fietm infection c.sist5 in a herd, the 

females should be grouped as follows: 

(a) Those actually or potentially infected by sen ice from a earner 

bull. 



veterinary obstetrics 

bcttL rSults m Ae female than in the 

T. fa!us having antigenic specificity have *«=" ?,^7ef 

ls4- strain Belfast (Kerr and Robeitson) and strain Man , 
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■ (6) It is probable that there has already been a considerable loss of 

breeding time in the herd and efforts to combat it must be instituted 
immediately. 

It will be appreciated that the methods of control previously outhned 
refer to herds in which the disease is widespread, for clearly, if infection 
has only recently been introduced and the number of animals exposed is 
small, it may he more economical to withhold service from exposed 
females for at least 6 months, or even to destroy them and start afresh. 
But it will be noted that the word “destroy” is used. On no account 
must the farmer be advised “to get rid of” infected cows and bulls, for 
it is probable that they will be sent to market and serve as a source ot 

infection in other herds. . 

Artificial insemination is a time-consuming practice and, if it is to be 
carried out by veterinarians only, will greatly increase stock- ree mg 
costs. Thus until artificial insemination centres are developed on a wide- 
spread scale, it -will be necessary to instruct farmers themselves m the 
method of carrying out the operation. 

T. Foitus Infection in the Bull 


self-curing, in the male it is permanent. . . 

Opinion differ as to the pathosenicity of the organism in 
(t93S) does not believe that T. /arms invades the cpi- 

gcnital tract and that the parasite occupies only the straufied squam^_^__ 

. . ... i ... ... I ■■ . y . » . ^ 1 . > , ■ Hr. 

’’ Kerr 0M2) disagrees with these views and cites an expenuieuuuj 

in which pathological changes occurred not only in the j the 

but in the urethra and testes also, and in which he 

urethra and epididymis at post mortem examination 5 

quotes a naturally infected bull in which irichomonads were found IS inclics along 

‘I* ItT s^lfieant that the blood ofiafeeted bulls does no, respond to the agglu- 

Vic°vs*Si differ .as to whether infected bulls ^ inSo"— 

Kust (1933-1936) states that bulls usually “^rsmaU red noduI« 

swelling of the prepuce with some discharge and t ^ painful and 

on the mucosa*^ of the penis. Durmg this f when 

there is a disinclination to scrv'c. But the 

s>-mptoms. but for an occasional J‘schaw»^rc ?b«ni. _,,™ ^f the penis 
Kerr (1942) describes a grey, nfi'lands of 

with pclechix in the early stages surfice bniphalic. 

granular tissue comprising Kerr also 

at the base of the i^nis and at .he involution of the prcpulial slreatn. Kerr 

Stresses Iaz>' scr>TCc as a feature of infection in the 
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(i>) Those which have not been exposed to infection. This group will 
comprise recently calved cows not served since, and maiden heifers. 
When more than one hull is being used in the herd the general attitude 
should be that they are all carriers despite the fact that examination of 
service records indicates that one or other of them has not been exposed 
to infection. Experience leads to a strong suspicion of the reliability of 
sers'ice records on the average farm and thus the general rule should be 
that no bull on the farm shall be used to serve clean cows and heifers. 
This attitude may be relaxed when, for example, a young bull is running 
with heifers on some remote part of the farm and has made no contact 
with the general herd. Again, the fanner must be made to understand 
that it is imperative that there shall be no errors in regard to group (ft), 
and animals about which there is any doubt must be included in (a). 

A clean bull roust be obtained. It may be decided to use him by arti- 
ficial insemination only and thus ensure there is no possibility of his 
being exposed to infection. The practice must he continued until all 
the adult animals in the herd at the time the infection was demonstrated 
have conceived and ^‘carried” to insemination. Or it may be decided 
to allow him to serve naturally animak in group (6) and use his semen 
for the insemination of those in group (a). Needless to say, the time the 
infection has been in existence and hence the proportion of animals 
exposed will influence one in this matter. 

In general principle, carrier bulls should be destroyed, but it must he 
borne in mind that they may be valuable animals of high pedigree whose 
blood line it is desirous to maintain. As has been previously stated, the 
author’s experience indicates that the semen of carrier bulls when used 
by artificial insemination on females which have recently been exposed 
to infection by serwee may be followed by a high conception rate with- 
out evidence of reinfection. As long as the practice is carried out under 
strict supervision it may be in the farmer’s interest to do so. (Treatment 
of bulls will be referred to later, p, 426.) 

It has been officially recommended that for the control of the disease 
breeding activities should be suspended for 3-A months, during which 
time all exposed females are sulgeeted to intra-uterine irrigation, fol- 
lowed by resumption of service using a dean hull. 

The author does not subscribe to this recommendation for the fol- 
lowing reasons: 

(a) There is a risk that the new bull may become infected, for 
“cedema," pyoraetra and potential abortion cases may remain in- 
fected for months. 
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Bartlett (1946) has recently carried out tests of the various forms of treatment 

with acceptable criteria as to cure, with the following results. _ 

1. Three infected bulls received twelve experimental 
treatments with six active trichomonadicidal agents (sodium • 

perborate, LugoTs solution, sodium dioctyl 

thlosalicylate, alkyl dimethyl benzyl ammonium chlorides) apphed as preputia 
douches or ointments. 

fSrMK^tedunsuccessfnUywithtrypaflavineointmentinacco 

with the procedure of Abelein and Swangard. vrsr-n'mfnMllv re- 

3. Eight bulls infected with T. fatus, two of which 
infected subsequent to being cured (a total j, iodide intra- 

courses of treatment with potassium iodide orally and/o nreoutial 

venously. In six instances these treatments /cured and 

douches vdth an oxidUing agent-chloramine T. Six infections were cured 

‘'“HeTondudrf that iodides show considerable vnlne as f 
’’Ts^erterpe^s^Paiecom^^^^ 

sli S" "< 

48 hours. 

Pyometra 

Pyometra is characterized by a progressive ^to'as a 

uterus and the persistence of functioning J of preg- 

rule the persistent corpus luteum is indistinguisha e ro 
nancy and it is thought by many that the ‘"“'"‘"t'’ Xum 

nancy, but that the Ltus died early in its career and he " 

failed to undergo regression. It is noteworthy h“ttfe author^ 
examined a pyometra uterus in which an embryo, • j.’ 

in its membrLes, was present. Histological Kpe” 

cases has revealeJ the glandular par^ of the ^dometnum to te h>p« 
trophied and it is thought that this is the outcome uterine 

fluenceof the corpus luteum. A case has been seen ^ M 
wall was grossly deformed by numerous glan u jjy the 

up to tha?of a cricket ball. It is suggested that 

absence of a developing foclus renders the arc the 

medium for bacterial invasion. The organisms fh'^h/ 
pyogenic corynebactcria. As a rule “"hetc anima • 

It has already been noted that often more than one corp 
is present; as many as three have been seen ( 'ig. far-t be“se-i>cd," 

In the majority ofcascs the cervix IS close , i ‘ ' j aU have been 

and there is no discharge of pus from the vulwi, but animats 
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Other observers maVe no reference to symptoms exhibited by the bull and the 
clinical history of most natural infections is generally to the effect that the bull has 
shown no abnormality and that his sexual appetite is normal. In many instances it 
has been shown that infection causes no change in sperm count and sperm motility. 

Diagnosis in the bull is generally based on the finding of trichomonads in the 
vaginal mucus of cows and heifers served by him only. The isolation of tricho- 
monads from the bull requires a somewhat exact technique and the examination 
of preputial washings is generally unsatisfactory. 

Abelein (1941) recommends the use of a brush passed through a canula into 
the prepuce for the collection of material for examination. Scrapings from the 
penial and preputial mucosa with the aninuil under the influence of epidural 
anaesthesia are most reliable, but this method is unsuitable as a routine procedure. 
Bartlett (1947) recommends a preputial pipette (Fig. 236) and stresses that 
material must be obtained from those parts of the genital membranes in which 
trichomonads are most likely to be found. (Fig. 237.) 



Fio. 237.— Tke Distribution of T fatus in the PREPtmAL Sac of Bulls. 
(Banlett, D E ) 


Average riumbcr of parasites per cc in scrapings from the designated areas taken at 
monthly intervals: 


Area 

o 

b 

c 

d 


Average of 14 scrapings 
from three rnfected 
bulls 
744 
9529 
1601 
ZS8 
557 


rubbed into the mucous membrane of <he penis and prepuce on one or more occa- 
sions after Complete exposure of the organs under epidural amesthesia. 

Many workers have recorded failure, while those who claim to have had sue- 


maiden heifers. 
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Hislolosy (G. O. Davies). The endometrium showed changes not imlike that 
seen in canine “pyometni”; it was considerably Sickened and the uterine glands 
were very numerous, although one could hardly apply the term Wtm ‘o 
condition, but the evidence in one or two areas was that the condition was 

m pure culture from the exudate In one of the cy^ 
in the orary there was lutein tissue and the others were hned by “’Is. 

Sections of the right oviduct and of the cetvi.x showed no significant change. 



On post-mortem examination the camucular jwominences 

recognized. In some there is marked necrosis of the mucom. 

he pigmentation. The quantity of pus varies grea y, “ ^ 

cUmcal viewpoint the degree of cornual distension is more ^ 

In the author’s specimens such distension has '' rornu on 

14 0 cm. It may be symmetrical, but more often t a o 

the side of the ovary containing the corpus Ecneral 

striking that cattle suffering from pyometra exhibit little or no general 

departure from health. , Hilferent 

Pyometra associated with T.fietus infecUon presen cnoious 

from those previously outlined. Pus is, as a in e, mu 
and may attain a volume of several gallons. It is 
consistency of pea-soup, and its Colour gre^sh-wh.te The 

uterus undergo^ much greater distension. The 
cervix is moist and slippery rather than sUcky and tenacious, and 
motile trichomonads can generally be demonstra e . 

Diagnosis. Early pyometra cases are most likely to ba 
the coLe of pre^ancy examinations. The animal 
there has been nfretum of heat. The '"“f ‘^^”Sc^nd 

ran be distinguished from pregnancy on recta so-90 

in large measure on the period which has claps , pregnanev 

days the degree of uterine distension may be similar to that of pregn . 
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seen in which there was a pus discharge, and it is 

in one such case a persistent luteinised cyst svas found in Ih ry 

post mortem (Fig. 239). 

time until the animal was in- 

'.. . ... .. normal. There was no reomence 

■ ■ ■ ■ ' . . sTiUa! discharge, millc^:hocolate 

■ , >'..■■ presnant. Uterus llacdd huf 

appi^bly enlarged. Right orary the size of a hen's egg and cysts cou 
detected. Left ovary smalt and of no significance. 



P2Q, 231, -The Ovamcs of PyoMEinA Cases Exa»£Inti> Post Mortem- 

. The corpora Jatca are of the pregnancy type wth scamng of the germinal epithelium over 
the protnzsiods. 


Post-Tmrtem Examination. March 26, 1945. Breadth of utmoe coro^, 

Uterus occupied hy muco-pus, brov.n in colour. The endometrium of ootn co 

-. . ■ 'Fi^ev'asno 

] ' . . • . ■ . . ! . 1 ' , iditigfrom 

, ■ ' ,, ' , .1 , . ' ' . • • 1 rhclargwt 

cyst was lined, 'cs-er the greater part of its Ui-all, by a layer of yellow lutein 
r ■ 1 -.S. rs-i., ...t 'Tha IaFj mtarv was 


j>»ej -J • • ** * » ' 
appeared uonnaL 
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Yoked the cervix will relax, the uterine musculature contract and the 
organ evacuate its contents. Provided the degree of endometnal mjury 
is not such as to be bey 9 nd the power of natural repair, it is possible, in 
fact probable, that the animal will conceive again and carry her ca 
normally. Evacuation of the uterus by catheter and subsequent irriga- 
tion by antiseptics, in the absence of ovarian treatment, is genera y o 
lowed by a rapid re-accumulation of pus. 

In an early case it may be possible to express the corpus 
the ovary by digital pressure, but much more often reasonab e pressure 
fails to do so. The administration of stilbcestrol dipropionate in oil i 
doses of 25-40 mgm., by intramuscular injection, , 

onset of a profuse vulval discharge in 48 hours or so. Unces 

practice is to follow this, a day or so later, by pituita^ ex 
of 4-6 C.C. The discharge persists for about a 'veek after wM Ae 
uteras undergoes involution. If frequent rectal examina ion i . 

during this period it will be detected that the ovary which was previously 
large is becoming reduced in size. -nn ->nH 

(Estrus generally occurs 4-6 days after "°VXvLa nro- 

is followed by regular or irregular cycles. It is cus 
voked evacuation of the uterus, to irrigate its in which 

occasions with iodine solution, but the author as ^ medication, 
pregnancy subsequently occurred without any in ra u earliest at 

(Long the cLs observed by the Liverpool Schoo . the earliest^at 

which pregnan^ has recurred in a pyometra case \ 
the administration of stilbcEStroI.) 

Salpingitis . 

It is orthodox to state that the anatomical arranBcment of th^unc- 
lion of the bovine uterine cornu with the owduc , ’ latter. 

Shaped, favours the spread of infecUon of 

and pyogenic salpingitis has bee" “ examination of a large 

bovine sterility. In the course of the post m .r the oviducts, 

number of specimens of bovine genitalia visi e , -uj^tjon of the 
with the exception of tuberculous salpmg.te and ™Iatmn 
oviducts associated with ovaro-bursal adhesion , 

Moreover, in a series of pyometra cases, his o g . j ^ a high 

tubes has more often shown them to be rorthcoming 

proporUon of pyometra c^es ,houctU unlikely that 

early, as also do cases of puerperal supposed, 

the tcndcnc>’ to tubular infection is as high * 
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.r . — ."4 ™ ™ «■ r 7Sir.S” 

diagnosis at this time, particularly i nalpated, but one 

Needless to say, neither fetus nor membranes tv'fl be palpateo, o 
oft^varies s;ill be of a size sufficient to contain one or mora co^ora 
lutea. In pyometra the distension is generally more tense th 

"''^rp^ter the period elapsing between service and examination, the 



FKJ- 240— PyOMETRA — Cow. 

avrr j.t. -r 1 a is t m i /i ^ fm 

; ' ■-■■ ■ ■ ' > ■ a. 

Cotylcdooaij areas deslroytd. 

easier certain diagnosis becomes. From 120 days onwards, the absence 
of a palpable fetus and cotyledons and the presence of a tense uterus 
carried high is significant evidence. . 

In a trichomonas infected herd, the recognition of the partite m e 
vaginal mucus in conjunction with the previous findings is dia^ostic. 

Treatment. Treatment should aim primarily at overcoming I c 
ovarian djsfunction, for if regression of the eorpus luteum can be pro- 
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diameter. There is an abundant muco-purulent discharge which tends 
to mat the vulval tuft and tail. 

The condition is most painful. The animal swishes its tail; urination 
may be associated with marked straining. There may be some ever, 
reduction in appetite and milk yield, although systemic symptoms are 
not severe and there is seldom much loss of flesh. 

Prognosis is good. The infection does not prevent conception, nor is 
the development of the foetus adversely afiected. Recovery occurs in 
the course of 2-3 weeks and is generally complete. In very severe cases, 
however, stricture of the vulva and posterior vagina may result from the 


deposition of scar tissue. , . , 

Treatment. Spread should be controlled by sexual an 
tion. On no account should affected animals be bre unti ey 
completely recovered. The communal bull is the chie cause o spr 
' Artificial insemination of unaffected animals should be considereo 
Daily irrigation of the affected parts using some mild. ® 

antiseptic, taking care to sterilise all apparatus imme la e y > 

is generally recommended. 1/2000 acriflavine or c inoso . / 
sulphate. Some speak highly of slightly hypertonic saline 'vh< ® N'^en 
recommends 1 per cent. formaUn twice or thrice 

little severe). Similar treatment of j/Tnd atten- 

bedding should be burnt and adequate disinfection o y 
dants’ hands ensured. tr> the 

Nodular or Granular Vaginitis. There is °P‘" 

nature and significance of the condition so descri e . ^ diseased 

to be a serious source ofinfertility, while others deny vulval and 

condition at all. It is characterized by the f f mJn "n 

vaginal mucosa of small nodular or granu ar e having a linear 

diameter, surrounded by a congested base and gen ^clls. 

arrangement. The elevations coitus, and 

It is considered by some that the condition is •rau® nosthilis The 
that the bull may suffer from a similar nodular balano-poslb^ 
ubiquitous streptococcus has ton incnmin conclusive 

finding of streptococci of the viridans group y 
evidence that they are pathogenic. ^ infcclion. 

Of recent years the condition has been asen^d ‘o 
but here again the evidence is quite subject. Ncvcrtlie- 

it experimentally have not thrown any hg __ iite" feeling of the 

many clinicians have reported a peculiar rasp-likc fccimg 

vaginal mucosa in infected animals. 

2S 
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Cenicitis 

Cenicitis also has long been regarded as an important factor in in- 
fertility (Williams, 1919; Kingman, 1931; and Schlotthauer, 1939, m 
America; Webster. 1932, in New Zealand), and in this connection too, 
the author’s views arc unorthodox. He believes that what, in the past, 
has been regarded as an inflammation of the cervix, was in the majority 
of cases a physiological hypertrophy; a condition which is usual in 
multiparous cows. On post-mortem examination of such cases, there is 
no evidence of active congestion, ulceration or proliferation of the 
hypertrophied folds, and if a visual examination of the external pro- 
trusion of the cervix (which incidentally is the only part of the organ 
which lends itself readily to examination) using an illuminated speculum 
during life, the condition is frequently seen in pregnant animals. A point 
to be noted during such examinations is that pressure on the mucos® 
of the vagina and cervix cause them to become deeply congested. 

Hancock (1948) believes that hypertrophy of the cervical mucosa may 
act as a mechanical barrier to the passage of spermatozoa and quotes 
in support of this beUef cases of hypertrophy of the cervix which were 
frequently returning to the bull, in which intra-uterine insemination w'as 
followed by a normal conception ratio. He also cites animals showing a 
purulent vaginal discharge from which C. pyogenes could be isolated 
in which the most prominent focus of infection was the cervix and in 
which that organ manifested unmistakable inflammatory changes. 

Tuberculosis of the cervix, while it occure, is rare. 

Vaginitis 

Contagious Vesicular Vaginitis. Vesicular exanthema. Bull Bum. 

A specific inflammation of the vulvo-vaginal mucous membrane of 
cattle and the glans penis and prepuce of the bull (ballano-posthitis), 
of a highly contagious nature which is ordinarily transmitted by coitus, 
but possibly spread also by contact with soiled bedding, by attendants 
hands, etc. The condition is confined to bovines and its exact cause is 
unknowm; a streptococcus has been incriminated, but the evidence is 
inconclusive. 

Its onset is sudden and acute; 24-48 hours after mating. Heifers are 
often more severely affected than cows. The vulval labise become swollen 
and tender and the mucous membrane deeply congested. This is quickly 
followed by the development of numerous small red vesicles on the 
mucosa. These may rupture early or they may develop to pustules 
before doing so, leaving a small, hsmorrhagic erosion, i inch or so in 
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The forceps are taken in the right hand and passed along the left 
arm and hand into the vagina. Its jaws are then opened and by 
manipulation with the left hand, one jaw is directed into the external 
os and the other against the fornix on the left side. The forceps are 
then closed and secured by the ratchet. By gentle traction on the 
forceps the cervix is drawn back until it lies some 3-4 inches in front 
of the vulva. This provokes a degree of inversion of the anterior 
vagina and it is now possible to grip the cervix and hold it with the 
left hand. The forceps are allowed to hang from the vulva. The catheter 
is then directed into the vagina and, with a finger of the left hand, its 
tip is introduced into the os. It is pressed gently forwards. Generally 
an obstruction is encountered early — the first annular fold of the 
cervix. Withdraw the catheter sh'ghtly and rotate it; then press forwards 
again. In this way the lumen is detected. Continue gentle forward 
pressure gradually rotating the catheter as you proceed, and in this 
way the spiral canal is traversed. The average length of the cervix is 
3 inches and it may be found helpful to have a small rubber “stop” 
fitted on the catheter about inches from its tip. By this means the 
distance to which the catheter has penetrated the canal svill be recog- 
nized. As a matter of fact it is quite obvious to the operator once the 
tip has passed through the cervix. The uterine body being a negligible 
structure in the bovine, the tip of the catheter will be directed into one 
or other of the cornua, depending on the direction of the curved end. 
If, after the injection of that cornu the catheter is slightly withdrawn 
and then rotated through an arc of 180°, slight advancement will 
direct it into the other cornu. 

The catheter having been passed into the uterus, the enema syringe 
or gravity apparatus is attached and the solution injected. 3-6 oz. are 
introduced into each cornu. No danger attends the pumping method 
provided gentle pressure only is employed. Moreover, there is no 
danger of injuring the uterine wall with the catheter provided gentleness 
is employed throughout. 

Occasionally it is found impossible to pass the catheter through the 
cervix. A second attempt should be made when the cow is in oestrus. 

The question might well be asked — what does the injection do? Does 
it destroy the bacteria which have invaded the endometrium without 
causing serious harm to the epithelium itself? There is no doubt that 
this was the original object of the treatment. The hypothesis advanced 
today is that by its irritant action the injection stimulates the natural 
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There is no doubt that a condition indistinguishable from the one 
described is frequently found in animab whose breeding histories are 
normal. Moreover, there is no satisfactory evidence that lymphoid 
elevations on the ^ans penis of the bull are the outcome of infection 
either by protozoa, bacteria or viruses. 

Numerous forms of treatment have been recommended: irrigation 
with such agents as zinc sulphate, (-200; iodine, 1-1000; acrifiavine, 
1-1000 and others of the acridine dyes; the insertion of bougies con- 
taining protargol or argyrol. 

INIRA-tJTERINE IRRIGATION 

Aqueous soluliorts of iodine are most frequently employed and the 
popular concentration is 0-1 percent., although Kerr recommends a 
concentration of 1-400 in the treatment of trichomoniasis. Hindmarsh 
in Australia favours a 1 per cent, solution of iodine in liquid paraffin. 
In America suspensions of iodoform, either alone or combined with 
bismuth subnitrale, in liquid parafBn are popular. Common salt has its 
supporters in concentrations of 1-5 per cent. On the Continent the 
acridine dyes are used— acriflavine and Entozon. 

Technique 

Preparation of a OT per cent. Solution of Iodine. Take Liquor lodi 
Aquosus B.P.C. (a 5 per cent, solution of iodine with potassium iodide 
in water; known also as LugoTs solution). Add 120 minims of the 
solution to 12 ounces of boiled, cooled water (7 c.c. in 350 c.c.). Boil 
the water in a 500 c.c. flask and when cooled to blood heat, add the 
LugoTs solution. Plug with cotton wool. 

Instruments. Nielsen's vulsellum forceps; Nielsen’s A mm. single-flow 
catheter, and a Higginson’s enema syringe or a Norden “simplex” 
gravity lube. All apparatus should be sterilized by boiling before use. 
(A fish-keltic sterilizer is suitable, for the instruments can be taken to 
the cowshed in it.) 

Tedmique. The animal is restrained with a man at the nose and 
another pressing its hip against a partition. The vulval labije and the 
adjacent parts arc cleansed with soap and water as also are the 
operator’s hands and arms. It is an advantage to leave soap and 
water on the hand and arm to facilitate passage into the vagina. The 
left hand is passed through the vulva into the vagina and the cervix 
detected. This is comparatively easy in the mulligravid cow, but is 
difiicult in first calvers. It is generally impossible to pass the band 
through the vulva in heifers. 



CHAPTER 38 


INFERTELITY IN THE MARE 

INEERTILITY in the mare is not as common as it is in the dairy cow, and 
the chief causes of the condition are temporary in character. The sub- 
ject has been one of considerable study in this country of recent years 
and in it the name of F. T. Day has been prominent. 

Under different systems of management the percentage fertility of 
the various types of horse in this country differs considerably (Day, 
1939). 

Heary horses; 59 per cent. In the majority of cases in this group the 
travelling stallion is called to the mare when she is observed to be in 
heat, and it is probable that one mating only occurs during the period. 

Hunters and light horses (using premium stallions) : 52 per cent. In this 
group also single matings during the heat period are the general rule. 

Thoroughbred mares at stud: 68 per cent. With these mares several 
matings during the heat period are generally allowed. 

Ponies running nild: 95 per cent. In these multiple matings are the 
rule. 

Inappropriate Mating Time 

It has already been noted that while there may be a wide variation 
in the duration of heat in the mare, the average period when regular 
cycles have become established by April or May, is 6 days, and that 
ovulation generally occurs on the day before the end of the acceptance 
period. As spermatozoa do not retain their feru'lizing power in the 
genital tract indefinitely, it is necessary that mating shall occurat a lime 
closely related to ovulation. Hammond (1938) found that the highest 
percentage fertility (67 per cent.) occurred from matings on the second 
day before the end of oestrus and that it became gradually lower as 
mating was made earlier in the period or on the last day. Kedrov (1938) 
found that marcs inseminated 15-25 hours before ovulation showed 
65 per cent, fertility, 2-S hours before ovulation — 6S per cent., while two 
inseminations during this period gave 71 per cent. 

Hancock (IWS) has recorded observations on ovulation time in 26 
heat phases in which the periods were regular. In 62 percent, it occurred 
within 48 hours of the end of the acceptance period; in 19 per cent. 
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repaialive powers of the organ and hastens resolution. As has already 
been stated, the author has misgivings as to the correctness of the view 
that raiid endometritis is the common cause of infertility and believes 
that the “wholesale” irrigation of the uterus is a passing phase. Never- 
theless it must be stated that there is an increasing volume of clinical 
opinion (Hignett, 1941; Smylhe, 1948; Bruford, 1948; Hancock, 1948) 
that such injections provoke the onset of visible heat in cases of sub- 
oestrus. 
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luteinization of the follicle wall occurs, a condition frequently seen in 
the cow. 

Day (1939) has described the condition of cystic ovaries and classifies 
it according to the nature of the cestrous cycles into two groups: 

(0) Animals which do not show oestrus. 

(1) Those which have continuous, or long, irregular periods. 

The former usually have one or two large cysts and the latter, multiple 
small ones. He points out that cysts cannot be distinguished from fol- 
licles by rectal palpation unless the exact time in the cestrous cycle at 
which examination is made is known. The condition is diagnosed on the 
persistence of the cysts during the diccstrous period. 

The chief shortcoming of our knowledge in regard to abnormal 
function of the ovaries in the mare is the dearth of ovarian material 
from mares of known history studied outside the animal’s body and 
that most statements are based on an assessment of ovarian structure as 
detected by palpation of the organs per rectum. While such conclusions 
may be accurate in regard to the presence of structures such as 
large follicles or large persistent cysts, and also sudden changes in the 
size of an ovary such as occur with ovulation, the density of the organ 
is such that it is generally impossible to state positively what it contains 
by way of corpora lutea or small and medium-sized follicles even when 
handling the organ outside the body, and thus opinions expressed must 
be tempered by caution. (The reader is referred to the illustrations of the 
ovaries of the mare on pp. 6 and 7.) 

Treatment. Numerous workers have reported on the use of gonado- 
trophic and cestrogcruc hormones in the treatment of reproductive dis- 
orders in the mare. Day (1940) found that pregnant mares’ serum in 
doses of 500-1000 mouse units injected subcutaneously on 3 or 4 suc- 
cessive days usually induced heat on the last day of injection or within 
an interval of 3 days after the last injection, but when injections were 
commenced on the 10th-13th day of diastrus the onset of heat was not 
hastened. In most instances the heat induced was of normal duration 
and ovulation occurred. Such treatment had no effect during the period 
of winter antestrus. 

The same worker also found that pregnancy urine extract (luteinizing 
hormone) given in doses of 1000-2000 mouse or rat units by intravenous 
injection during ccstrus induced ovulation in from 20 to 40 hours in most 
marcs. 

Burkhardt (1947) has reported on the use of stilbocstrol in oil for the 
provocation of heal in cases of shallow anostrus (subccstrus) in the marc. 
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between 48 and 72 hours before the end; and in 19 per cent, on the Ist 

or 2nd day after the cessation of heat. 

Nevertheless, Day (1942) using artificial ^ 

fertility rates were good when it was peifonned within 4 days of 
tion and that in one case insemination was successful 6 y 
ovulation. Pregnancy did not result from insemination after o™!aUon. 
It would thus appear that equine spermatozoa have considerable Ion 
gevity in the genital tract of the mare, but in regard to “^tmal serace 
Day noted that while the uterine cervix was flaccid and dilated dun^ 
the period 3 days before to 1 day after ovulation, it tended to M 
constricted before that time. He comments that it is ui^kely th 
sperm would be ejaculated into the uterus when the cervix is tightly 
constricted* 

Tlius, in view of the variations in the duration of the acceptan 
period and in the time during or subsequent to that period at which 
ovulation may occur, and also to the fact that the uterine cervix does no 
fully relax until the later stages of heat, it is necessary in order to o^ 
tain maximum fertility that in*heat mares should be introduced to t e 
stallion and allowed to mate on the 2nd, 4th, 6th or even 8th day until 
they refuse, so that a mating appropriate to all these factors will be en- 
sured. After an interval of 14 days they should be retried on three or 
four occasions with 48 hours between each. 


Hormonal Dysfunction 

There is little doubt that in the mare also hormonal dysfunction is one 
of the most important causes of infertility. 

A troublesome group of mares is that in which the ovarian cycle is 
normal but in which the general indications of heat are most difficult to 
detect even when she is tried with a stallion. Day (1939) comments that 
often the only way to catch these mares is to observe that they “ show 
to other mares in the paddock or by the fact that they relax and are 
quiet when handled “behind.” 

Not infrequently, foaling mares which have not been served or have 
failed to conceive to service at the foaling heat pass into a state of sup- 
pressed cestnis. Such marcs should be frequently examined for the pre- 
sence of the typical changes which occur in the vagina and cervix during 
heat, and if a follicle of 3 cm. or larger can be detected in the ovaries, 
they should be put to the stallion. 

But in addition, absence of heat may be a feature of imperfect ovarian 
function — anovulatory cycles. It is possible that in many of these cases 
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Lcncorrhcea. The word signifies a whitish, mucoid, non-purulent vulval 
discharge. The condition is generally associated with ovarian dysfunc- 
tion-ovaries in which there is continuous follicle activity, but wi 
failure to ovulate. The condition is probably associated with increased 
activity of the uterine glands, and tends to clear up naturally when 

normal oestrous cycles recur. . 

Endometritis. This is not a common cause of mfertihty m the mare. 
The commonest cause of the condition is delay m involution of the 
uterus after parturition which may occur following a normal foahng 
but is more commonly associated with protracted labour, retention of 

the fcetal membranes or abortion. , , j- i, . 

The condition is diagnosed by a muco-purulent vulval discharge, he 
detecton of inflammatory changes in the mucosa of the 
and cervix and the palpation per rectum of a thic ene an 
uterus. In the majority of cases natural resolution occurs in a period of 
a few months if the animal is well cared for. 
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In n out of 18 mares a dose of 5-15 mgm. by subcutaneous injection 
caused onset of visible heat in a period of 2-5 days. Nine of these 
mares conceived to service at the induced heat. In some ovulation was 
spontaneous, while in others, in which ovulation was delayed, it 
sUmulated by the use of pregnancy urine extract-1500 units by intra- 

' ^rth Day and Burkhardt stress that hormone treatment is only Ukely 
to be successful if there is follicle activity in the ovaries and that rectal 
examination is necessary to ascertain that a follicle of 3 cm. or larger is 
present before treatment is attempted. Hormone treatment is unsuccess- 
ful during the period of winter anostnis. 

Burkhardt states that doses of stilbcestrol higher than those recom- 
mended may depress the pituitary and cause follicular atresia or even 
inhibit follicular grov^th and depress those already present. 


Abnormalities of the Uterus and Vagina 
PnenmO’Va^a. This condition results from deformity of the vulva 
the result cither of injury at a previous parturiliou or abnormal con- 
formation of the vulva in relation to the floor of the pelvis. 

Caslick (1937). in America, was the first to draw attention to the 
condition as a cause of sterility, generally permanent, in the mare. 
Certain types of vulvge appear to predispose to a mare becoming a 
“srindsucker”; the two most common being the perpendicular and the 
partial horizontal. The perpendicular type is found almost exclusive y 
in the maiden mare while the horizontal is seen in aged mares with a 
sunken perineum. Overstretching and injury of the vulva at partun- 
tion are also predisposing causes as also may be too frequent and too 
long examinations with a large speculum. 

The frequent drawing-in of air into the vagina causes chronic bal- 
looning of that structure and in some cases of the uterus also, setting 
up a chronic vaginitis, cerricitis and metritis. 

CasUeWs Operation. The operation is generally ^rformed with the 
mare in the standing position under local infiltration anesthesia an 
suitable restraint. The mucous membrane of the upper half of the vulva 
ts dissected from the skin margiiis and forwards for about 3 inch an 
removed. The raw surfaces are dra^^u together with a series of Halstead 
sutures. Healing is rapid and uncomplicated. If catgut suture material 
is used there is no bother about removal. Results are excellent. In many 
cases the aspiration of air ceases, the inflammation of the vagina resolves 
and the marc breeds again. 
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The possibiUty of its existence must always be borne in mind vHien a 
bitch! particularly an aged one. is presented suffering from an obscure 

‘“mile it more frequently occurs in animals past «^le hTe it 
may be encountered in quite young adults. Records "PP“r to mtote 
that it is more common in the maiden than in the ^ 

probably relative only for the majority are ep as p ^ ^ 

teeding. The condition certainly occurs in animals which have bred 

"°Ziogy. It has long been recognized that “^t o^^ 

invariably occurs during the P=®”‘*°^"^S^™^^i^^„-organisms found 
period and it was commonly accepted that at the time 

in the exudate entered the uterus through the relaxed cervix at the time 

“ A^tady of the endometrium of affected ^“ '^ 11 ° 

this view being discarded. The 

thickened and studded with large numbers y hTmorrhage. 

that of a pea. There is also erosion of the f ™ ““X!ds an 
DeVita (1939) studying the histolo^ of the co j^ypgja;a,ia 

extremely complex glandular l^yperptoa associa ^ an^abscess 
and oedema foUowed by retrogression with necrosis, cy 

formation and fibrosis. , r,r the viands, in 

Much of the fluid found in the uterus is e se sterile, 

fact occasional cases are met in which e atxu 

In the majority, however, invasion co/i is the 

clinical feature of the condition is acute , jj ’ treptococci 

organismmostfrequentlyfound,bu^ccas.onaUyhaimolyUcstreptoco 

or staphylocorei may be ^"f Jj^’nJany pyometo cases. In the 

The author has examined the ovaries oi mai y pz 

great majority, the organs have been nhase. These have all 

normally would have been the pseu o-preg , 6 to 9 mm., 

contained -“WP’^^X^tRsTSe! which have passed beyond 

th“e pseudr-pmenancy period, both ^.^l^oTed 
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inferuxity in the bitch 

Of the forms encountered the following are the most important; 

(n) Absence of heat in mature animals. 

(6) Uterine hyperplasia with pyometra. 

(c) Foetal mummification. 

(d) Death of newly bom puppies. 

Absence of Heat 

This is the commonest form of infertility regarding wWch advice is 
sought. The usual history is that the bitch has attained the age of li- 
2 years and has not had a heat phase but otherwise is completely 
healthy and normal. On post-mortem examination of such cases the 
ovaries are found to be of the immature type; small, oval and regular in 
shape with no visible follicles or remnants of corpora lutea on section — 
hjpoplastic juvenile ovaries (Benesch and Koster, 1935). In others, the 
history is that the animal, now 3 or 4 years old, has not shown heat 
signs for a year or more. 

Attention is only directed to bitches of the definite breeds and as a 
rule only to those under middle age. As to the breed incidence, Scorgie 
(1939) reporting on IS cases, quotes 8 greyhounds, 6 cocher spamels, 
2 Bedlington terriers and I of each Sealyham and fox terrier. 

Scorgie has recorded the use of gonadotrophic hormones in the treat- 
ment of the condition. Irrespective of breed or size he administered 
simultaneously follicle stimulating and luteinizing hormones by sub- 
cutaneous injection (“Antostab” Boots, 187 mu., and "Physostab" — 
Boots, 50 mu.). Of 18 anccstrous bitches so treated, 14 came on heat in 
from 2 to 6 days, while in 2 others the onset of heat was delayed 17 and 
19 days respectively. In 2 the treatment failed to induce heat. Thirteen 
of the animals were mated at the induced heat and 9 of these conceived 
and carried their puppies to term. 

Anrsstrus is common in aged fat bitches — genital adipose dystrophy- 

Uterine Hjperplasfa with ITometra 
The incidence of pyometra in the bitch is high, in fact the disease is 
recognized as one of the most common causes of death in this subject. 
442 
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accelerated, but it may be impossible to distinguish the acceleration o 
toxemia from that of nervousness at being handled. 



Fio. 241. — Pyometra in the Bitch shoa\tno the Gross Uterine Distension of a 
Closed Case. 



Vk3. 242.— P>T>MmA IN THE Cat. 
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the source of the bacteria, it would seem likely that they attain the endo- 
metrium via the blood or lymph streams and find the abnormal mucous 
membrane a favourable environment in which to multiply. 

A similar condition occurs in the cat, but is less common. 

Symptoms and Course. When a complete and reliable history is 
arailahle it is found that the animal was in heat a few weeks previous to 
the onset of ill-health. Quite often in those eases in which there is vulval 
discharge the owner regards it as a continuation of heat. 

If the case is presented early, the general history is that for the past 
3-4 days the animal has been dull, its appetite reduced or completely 
lost. Thirst is an invariable symptom and there may or may not have 
been vomiting. 

In another group, the history is that the bitch showed symptoms such 
as have been outlined, some 10-14 days previously, but since that lime 
there has been a vulval discharge. In these cases the cervix has, to a 
degree, relaxed and much of the pus has escaped. This escape has been 
accompanied by improvement in general health. 

In another series the animal has been ill for a longer period than that 
described in the first group but there has been no discharge. It is noticed 
that the abdomen is becoming distended and pregnancy may be con- 
sidered. The bitch, however, is severely ill. These cases generally end 
fatally in a period of from 14 to 21 days from the onset of symptoms, 
the cervbt remaining closed throughout. Death may be due to toxmmia 
alone or it may be associated with peritonitis due to perforation of some 
part of a cornu. In some cases of this group, the cervix relaxes and there 
is a flooding of pus just before death. 

In a fourth type there may be a succession of openings and closures 
of the cervix, with discharge and relative good health in the former and 
accumulation and malaise in the latter. Such cases generally succumb 
from toxaemia in the course of a month or two. 

Some open cases may go on for years with a more or less continuous 
vulval discharge. 

In several closed cases the author has seen a profuse discharge of 
blood from the vagina, in fact the owner has sought advice primarily 
because of this. 

Body temperature shows considerable variation. In open cases it may 
be normal or there may be a rise of seldommore. In closed cases a 
rise in temperature is genera], particularly in the early stages — 103-105°, 
but it is by no means invariable. In acutely toxsemic cases temperature 
is often subnormal. Pulse rate is not a useful guide. It is generally 
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colon by the distended uterus using barium sulphate emulsion to outline 
the former organ. (A gum-elastio catheter is introduced into the empty 
colon some 8-10 inches and barium sulphate is injected 
gradually withdrawn. In this way the colon becomes evenly filled by the 
contrast substance.) Displacement of the colon to the md-hne or to the 
right of it is good supporUng evidence that the uterus is distended. 

Treatment. As a rule the veterinarian is concerned essentially 
saving the animal’s life and the question of restoration of fertili y 
seldom arises. Hysterectomy has long been the standard treatment 
the condition, and in a series of over 200 cases, some of ^ 
closed, others open, and showing varying degrees of toxamia, amhor 

has had a 70 per cent, recovery rate. An advantage of hysterect V 

simpler forms of treatment is that recovery when d ® 

and it is probable that the bitch wiU Uve a normal hfe for many more 

Brancker (1943) has recorded the use 
16 cases treated, 8 made complete recoveries. In the majority normal 
cestrus recurred with no return of pyometra. Of ® ^em ® ’ 

developed the condition at the succeeding ’’ , , -f (i,e 

ing shL intervals of 2-6 weeks. One of the 
second recovered after a repetition of treatrnen . p j. 

give 1-3 mg. stilboestrol by intramuscular injection a^ “ 
sulphonamide drug by the mouth. If there is no ^ f “ 

48 hours a second injection of sUlboestrol is given. 
injection of posterior pituitary extract is B-ven and mpea ^ 
quired. Heat usually persists for a week and '“Ib<astro s given eve^ 
5 days to ensure a continuous flow from the uterus 
Kiven at intervals of 24-48 hours to increase the rate of discharge. This 

™e„ttromin^^ 

mal and then a final injection of stilbmstrol is given to reduce the risk 

“rSeandthcrescernslittledoubU^sm^^ 

be the first line of treatment and surgcoi reserved 
do not resnond to treatment or those in which the condition rKurs alter 
a subsequent hc.it. Nevertheless, care must be taken and in those rases 
LSreaetionofthedrugis delayed ori^ 

that severe toxxmia is developing, hysterectomy shonid be performed at 

'’"u 'is probable that stilboestrol acts primarily by causing functional 
regression of the corpora lutca and it is of interest to note in this 
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''xhe character of the vulval rtln 

eousistency.hghtchocola.e.br™^^^ y d- 

but charactcnshc odour. In others rt y The vulva 

tinged and varying ^ ''^^^"hair beneath the vulva and at the 
itself is or matted, 

back of the thighs and hoc^ is ^ . ^^lal should be given 

Abdominal Palpalion.-BefoKCor^^cmS^ if fnU 

the opportunity to -“P*? or glycerine. In open 

should be emptied by an '■'1““°“ he detected as thickened, 

cases of pyometra the cornua can gme y ^ ^ diameter, 

often irregular, more or less tur® . In exceptional 

Their position in the abdomen will n ? ,j,hile 

cases some parts of the cornua are tur|d “ 'j^t^ble to the 

others v/Wch are distended by pus offer very httle detKia 
fingers. In large, fat or “awkward” subjects it may 
carry out satisfactory abdominal palpation without Prcvmus narcouw 
tion. Cate must be taken not to confuse the colon occupied by 1 
with a thickened cornu. In open cases the presence of a vulval discharg 


is, in itself, very strong evidence of the disease. 

In a closed case the degree of uterine distension at the time the anima 
is presented for examination is generaUy similar to that which normally 
exists at the 7th or *th week of gestation (Fig. 241). Quite often there is 
visible abdominal enlargement Generally the degree of resistant 
offered by the distended cornua is insufficient to make their detection 
palpation certain, although the complete abdominal relaxation obtained 
by nembutal ansesthesia is a great aid. 

Jieclat Examination. With the index hnger inserted as far as possiDi 
into the rectum and with the animal’s foreparts raised, it is generaUy 
possible to detect the distended uterus in front of the pelvis. Backwar 
pressure on the abdominal wall will facilitate this. It is very seldom thm 
distension of intestine by gas occurs to a degree whereby it ran iw 
detected by rectal examination, while distension of the urinary bladder is 
obvious on abdominal manipulation. By way of differentiation also, i 
is generally possible to palpate the normal uterine body forwards as far 
as the bifurcation by digital examination pet rectum and if the utenne 
body is normal to the touch it is highly probable that the cornua are also. 

Radiography. Radiography has been exploited as an aid to diagnosis 
in closed cases of pyometra (Wright, 1933). In some cases, 
small bitches, it is possible to recognize the shadows of the 
comua. Attempts have been made to demonstrate displacement ol m 
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colon by the distended uterus using barium sulphate emulsion to outline 
the former organ. (A gum-elastic catheter is introduced into the empty 
colon some 8-10 inches and barium sulphate is injected as the catheter is 
gradually withdrawn. In this way the colon becomes evenly filled by the 
contrast substance.) Displacement of the colon to the mid-line or to the 
right of it is good supporting evidence that the uterus is distended. 

Treatment. As a rule the veterinarian is concerned essentially with 
saving the animal’s life and the question of restoration of fertility 
seldom arises. Hysterectomy has long been the standard treatment for 
the condition, and in a series of over 200 cases, some of which were 
closed, others open, and showing varying degrees of toxtemia, the author 
has had a 70 per cent, recovery rate. An advantage of hysterectomy over 
simpler forms of treatment is that recovery when it occurs is complete 
and it is probable that the bitch will live a normal life for many more 
years. 

Stilbastrol. Brancker (1943) has recorded the use of stilboestrol. Of 
16 cases treated, 8 made complete recoveries. In the majority normal 
cestrus recurred with no return ofpyometra. Of the remaim'ng 8, 2 again 
developed the condition at the succeeding heal, and 4 recurred at vary- 
ing short intervals of 2-6 weeks. One of the first group and 2 of the 
second recovered after a repetition of treatment. Her procedure is to 
give 1-3 mg. stilboestrol by intramuscular injection and a course of a 
sulphonamide drug by the mouth. If there is no sign of heat after 
48 hours a second injection of stilbmstrol is given. If oestrus is present an 
injection of posterior pituitary extract is given and repeated as re- 
quired. Heat usually persists for a week and stilboatrol is given eveiy 
5 days to ensure a continuous flow from tlie uterus. Pituitary extract is 
given at intervals of 24-48 hours to increase the rate of discharge. This 
treatment is continued until the fluids from the uterus appear to be nor- 
mal and then a final injection of stilboestrol is given to reduce the risk of 
infection remaining. 

This is an advance and there seems little doubt that stilbocslrol should 
be the first line of treatment and surgery reserved for those cases which 
do not respond to treatment or those in which the condition recurs after 
a subsequent heat. Nevertheless, care must be taken and in those cases 
in which the action of the drug is delayed or inadequate and it is evident 
that severe toxremia is developing, hysterectomy should be performed at 
once. 

It is probable that stilboestrol acts primarily by causing functional 
regression of the corpora luica and it is of interest to note in this 
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connection that Lesbouyries and Berthelon (1936) reported that recovery 
may follow ovariectomy. But it must be pointed out that in the majority 
of clinical cases it is impossible to locate the ovaries without severe 
manipulation oflhe uterus and having regard to this and to the fact that 
the uterus is the essential focus of disease, it Is best, if extensive intra- 
abdominal interference is to be performed, to remove that organ also. 

Marsupialization. WilEams (1947) has drawu attention to marsupiali- 
zation in the treatment of acute closed cases. The operation is performed 
under general ansesthesia or narcosis with local infiltration anresthesia. 
He describes it as follows : 

The animal is fixed in the lateral position. The distended uterine horn 
is made to bulge subcutaneously by placing a small sandbag or siraflar 
object under the opposite flank thus forcing the abdominal contents 
upwards. The skin incision is made vertically, about 2 inches long, over 
the most prominent part. When the peritoneum is penetrated, the 
uterine horn generally presents firmly in the incision sealing k off effec- 
tively against the escape of other riscera. The exposed elipse of uterine 
wall is now secured to the margins of the outer muscle incision by five or 
six interrupted sutures. An c>'eless, full-cur\ ed intestinal needle carrying 
No. 0, 10-day chromidzad gut is essential for good results. Each suture 
is laid by passing the needle down through the muscle layer into the 
uterine lumen, taking a finn bite of about ? inch of the uterine wall 
parallel to the edge of the muscle, returning up through the muscle layer 
to be tied on the surface. When the uterus has thus been firmly anchored 
to the abdommal muscles, a central puncture is made preferably with 
a theraio cautery'- The uterine contents may gush out, but occasionally 
very little escapes. The surrounding tissues should be thoroughly packed 
off for protection. A rubber drain comprising a 6-inch length of |-inch 
tubing is inserted and fixed in position by a single suture through the 
uterine wall. The entire area is sprinkled with sterile sulphanilamide 
powder and covered by a thick gauze pad to absorb the drainings. 
Subsequent treatment consists of changing the dressing twi^ daily. 
The entire uterine contents drain away in 3-4 days. The skin is not 
sutured and the muscle incision is usually obfiferafed by the time the 
drain is removed. The skin fistula heals slowly in about 21 days. 

Having regard to the tendeocyr to recurrence, Williams recommends 
the subsequent removal of the uterus about 3 months later. In his cases 
the uterus was alwaj's normal in appearance when removed. He points 
out that some difficulty may be experienced in dealing with the adhesion 
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of the uterus to the abdominal wall but overcomes this by making a 
slightly longer incision in the abdominal wall than usual, thus giving 
better access to the abdomen. 

He claims that the results attending this form of surgery are con- 
siderably better than primary hysterectomy in such cases. 

Hysterectomy. It is generally the intention to remove the ovaries in 
addition to the uterus, but in this connection the operator will be 
guided by the facility or otherwise with which ligatures can be placed 



jyvfxxtmA IN THE BlTCH. UTERUS DRAWN OUT OF 
F.a. AND RmrcitD Dackwards. 

A uterine ANSsete. B. cervix. C, line of section. D. broad ligament. E. anterior rttstha. 

* {yetcrinary Recant.) 

beneath them. If, particularly in fat bitches, traction on the ovaria„ 
Sots is likely to cause uncontrolled tearing and posstbly severe 
ll^harc. one or both should be left. No "" resul, 

Uicrcfrom although tlicre is a possibility that the bitch will develop ji,. 
normally long heat periods in the future. , , , 

Intra«nous nembutal is the t>est anatsihctic. Care must taken the, 

injection is made very slowly from the outset and careful watch kjp, 

Z9 



450 VETERINARY OBSTETRICS 

the onset of anesthesia, for the toxemia of pyometra greatly increases 
the animal’s susceptibility to the anjesthelic. 

The technique of operation up to the point at which section is made 
through the posterior part of the uterus is the same as that already 
described for cjesarian hysterectomy (p. 353), 

Posterior section is made through the uterine cervix or the anterior 
vagina immediately behind it. Bowel forceps are applied in the usual 
way and the uterine arteries are ligated immediately in front of the 



FiC. 244 . — Method of Closure of Stump. 

A. flap inasjons of anterior vagina immediately behind cems. B, suture of the flaps, 
avoiding the mucosa. C, omentum is applied to the stump. 
iVrtennary Record.) 

posterior pair (Fig. 243). The anterior pair of forceps are applied 
tightly to prevent any possible escape of pus when section is made, while 
the posterior pair are applied lightly in order not to crush the vagina 
severely. Section is made by dorsal and ventral flaps, Jf it is found that 
the mucosa tends to protrude, a little of it should be snipped away. 
Other than wiping with gauze, no treatment is applied to the stump. 
The stump is closed by three or four sutures taking in the serous and 
muscular coals only (Fig, 244). Before allowing the stump to return to 
the abdomen, care should be taken that hremostasis is complete. It 
should be held with spring forceps and the bowel forceps removed. A 
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Ihe puppies derived the infection from adult carriers, but later (Stafseth, 
1940) failed to reproduce any of the syndromes described by injecting 
dogs with streptococci in pure or mixed cultures and suggested that 
viruses or other pathogenic factors might be the provocative or pre- 
disposing causes. 

Hare and Fry (1938) recording an extensive study of the presence of 
beta hffimolytic streptococci in the tissues of dogs, associated the organ- 
isms with a variety of clinical syndromes, including sterility, adenitis, 
septicaimia and infection of suckling puppies. In the last condition they 
isolated streptococci from the pharynx and the vagina of bitches in 
kennels in which the disease was occurring. From the puppies they 
isolated streptococci sometimes mixed with Bact. toll and staphylococci. 
Of 29 strains of beta haemolytic streptococci isolated by them, 2 
belonged to Lancefield’s group G, and the remaining one to group A. 

Stableforth (1938) also reported that the majority of the organisms 
he had recovered from dogs were of group G, but that others had fallen 
into group C, and one had belonged to group B. He commented that 
it was obvious that streptococci were associated with many conditions 
causing serious losses amongst dogs, but we had yet to learn their exact 
importance in all these conditions. 

Minett and Ellis (1940) considering the specificity of the streptococn 
that can be isolated from these genital infections of the bitch, stated 
that while from general considerations they saw little room for doubt 
that the organisms were responsible, they considered it necessary to 
examine swabs from a number of normal breeding animals. From a 
number of such "normal” bitches (in that they had reared litters) 
hreraolytic streptococci were isolated, but Minett and Ellis questioned 
their normality because some of them had showed delayed cestrus. 
(The author would question the assumption that delay in the onset of 
oestrus was sulficient abnormality in itself to indicate bacterial infection.) 
Nevertheless, from other bitches in which they considered the history to 
indicate normality, no heemolytic streptococci could be isolated. These 
workers also found that the treatment of bitches carrying the organisms 
in their genital passages with full doses of sulphanilamide and M- & 
693 was unsuccessful. 

The role played by beta hemolytic streptocci (B.H.S.) in the causation 
of this and other clinical sysidromcs in the dog is by no means proven- 
Even Hare (1946). who has been the chief promoter of the belief held 
by many in this country that these organisms cause widespread disease 
among dogs, acknowledges that "his work on the B.H.S. infection 
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would remain provisional and incomplete until it had been reproduced 
experimentally.” 

Vaccines have been widely used in the treatment of the condition. 
Clinical reports as to their value have been variable. Of recent years 
penicillin has been administered to newly born puppies in kennels in 
which the disease is prevalent, but as yet no critical reports are to hand. 
Stewart (1928) in Australia has reported good results following the in- 
jection subcutaneously to the puppies immediately after birth of 3-4 c.c. 
of citrated maternal blood. 

Having regard to the uncertainty of the significance of the strepto- 
cocci found in these cases, other possible factors in the causation of the 
disease should be sought. Particularly should attention be directed to 
the diet of the bitch during her gestation. The author has noticed in 
many of the kennels in which the disease is prevalent that feeding 
mainly comprises foodstuffs which have been sterilized — proprietary 
biscuits and feeding meals and dried milk. Care should be taken that 
adequate provision is made for vitamins and minerals. 

The author is not aware of any other form of widespread infertility 
in the bitch which can be ascribed to bacterial infection. 
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Abdominal ballottement, 29, 62, 80 
Absence of visible heat, 398, 442 
Adhesions, ovaro-bursal, 394, 409 
Amniotic fluid, 46, 67, 124, 126 
Amputaffon, 277, 297 

— , head, 274, 297 
■ — , hind-limbs, 288, 300 

— in monsters, 257 

Anesthesia, 110, 111, 114, 119, 125, 
126, 138, 261, 318, 319, 324. 332, 
336. 341, 367, 384. 390, 440, 448. 449 

— epidural, 110, 111, 125, 126, 138, 
261, 367, 384, 390, 391, 440 

— , nembutal, 114, 332, 336, 325, 341, 
449 

— , pentothal, 1 19, 342 
Anasarca, fetal, 259 
Ancestrus, 3, 8, 401, 442 
Anterior presentation, 140, 142, 148, 
154 

Approach of parturition, 65, 69, 71, 72 

— to obstetrical cases, method of, 103 
Axis of pelvis, 146 

B 

Bad. abortiw-equinus, 395 
Bicomuate pregnancy, 94, 252 
Biological tests for pregnancy, 35 
Bitch, delivery per \agwam, 115, 1 19 
Blood-scrum pregnancy test, 35 
Bovine epididymitis and vaginitis, 
specific, 414 

Breast-head posture, 173 
Breech presentation, 102, 215, 301 
Brucella abortus, 359, 360, 361, 362, 
395, 396, 414 
Bulldog calf, 95, 258 


Ctesarian section, ansesthesia for, 324, 
332, 336, 341 

^in bitch and cat, 338; cow, 319; 

evv^, 323; sow, 335 

, indications for, 320, 338 

, technique of, 324, 343, 353 

' — operations in the hitch and cat, 338 

, choice of, 340 

, hysterectomy, 353 

, hysterotomy, 343 

Carpal-flexion posture, 187 
Cervicitis, 396, 432 
Cervix, failure to dilate, 75, 320 
— lacerations of, 314 
Chemical tests for pregnancy, 38 
Chloral hydrate narcosis, 110, 125, 
256, 324, 336, 391 
C3iondrodystrophia, 240, 258 
Oover, subterranean, infertility due to, 
410 

Compensatory forces, 124 
Contagious vesicular vaginitis, 432 
Corpus Juteum, during the cestrous 
cycle, 6, 11, 12, 13, 19, 20, 25, 26 

— — during pregnancy, 32, 41, 51, 55 
, expression of, 398, 400 

, persistent, 396, 398, 399, 403 

, protrusion of, 12, 42 

, regression of, 13, 44 

Corynebaderium pyogenes infection, 
365, 412 

Cotyledons, detection of, 50 
Oiboni test for pregnancy, 38 
Cystic ovaries, 398, 402, 406, 439 

— oviducts, 409 
Cystoccle, 76 
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Defecation, suppression of, 127 
Defonnalion, 92, 122 

CcEsarian section, 111, 113, 1J4, 122, Deformities, pelvic, 75, 96 
317 Dcby in ovulation, 404 
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Deliv'ery in abnormal postures, 156 

— by forceps, 117 

— by forcible traction, 1 19, 148, 261 
— , examination after, 314 

— of large fcetus, !42 

— of twins, 256 

Detection, of pregnancy, 29, 41, 61 

, biological tests for, 35 

, chemical tests for, 38 
— ■ — in the bitch, 61 ; coiv, 41 ; ensre-, 
29 

Doelopmcntal malformations, 95, 96, 
97, 140, 250. 25U 257, 258, 320 
Differential diagnosis of prcgnanc>’, 59 
“Dog’sitting” position, 94, 238 
Dorso-t^ans^e^se presentation, 244, 
305, 312 

Dorso-^-erlical presentation, 237 
DuraiJon of heat, 4, 8, 18, 20, 21, 26 
— of nonnal labour, 70, 71. 73, 74 
Dystocia, in the bitch, 96; cow, 95; 

ewe, 96; mare, 94; sow, 96 
— , causes of, 90, 124, 125, 140 
consideration of treatment, 108 
deftnitjon of, 140 
— , fetal, 91 
— maternal, 75 
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EcboUcs, 86. 122, 314 
Embo'olomy, 260 
— , general directions for, 26! 

— , instruments for, 263 
— , partial, 260 

— , percutaneous, 260, 280, 291, 297 
— , subcutaneous, 260, 277, 288 
— , total, 260, 303 

Emphysema, putrcfaclivc, 95, 96, 1 14 
327 

Endocrine dysfunction, 395, 398, 438 
Enzootic sterility in cattle, 4l6 
Epididymitis and s’aginitis, spedSe 
bovine, 414 

Epidural anibithesia, 110, m* I25, 
126, 138. 261, 367, 384. 390, 391,440 

, drugs used, 127 

technique of, 128, 130 

Episiolomy, 11, 149 
Equipment, ernbryotomical, 263 
— , obstetrical, ll7, 119, 132 


Ews<»ratton, 306 
Examiitation, obstetrical case, 104 
— per rectum, 29, 52, 64 
Ejfpulsion of the fetal membranes, 6S, 
71,72, 73.74, 323 
Extraction, forcible, 119, 148, 261 
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Fertili^ ovum, failure to develop, 395 
Foaling heat, 4, 30, 438 
Fatal bodylength, 49 

— birthweight, 91, 100, 101 

— dimensions, puppy, 99 
■ — dj'slocia, 90 

— common forms of, bitch, 96; 
cow, 95; ewe. 96; mare, 94; sovv, 96 

— fluids, volume of, 45, 46 
—membranes, expulsion of, 68, 71 , 72, 

73, 74. 323 

— *”■. premature rupture of, 140 

, retention of, 314. 323, 359, 372 

, — in the cow, 359; mare, 372 

other arumals, 375, 376 
Fatus. death of, 139, 262, 395 
— emphysema of, 95, 96, 114, 137 
261, 274. 327 

— i maceration of, 322, 381 
— malformauons of, 96, 140, 257 
— , mummific-d, 59, 87, 321, 378 
— ■, tedema of, 140, 259 
— , oversize of, 91, 96, 142, 320 
Follicle stimulating hormone, 2 
Follicles, failure to develop, 396 
— , failure to rupture, 396 
Foot*aape posture, 95, 204 
Fore -limbs, displacements of, 187 
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Genital organs, infeaions of, 396, 412 
Gestation, duration of, 34, 100, 101 
361 

Gonadotrophic hormone, 2, 33, 35 
Graafian follicles during rrstrous cycle, 
5, 11. 19, 20.25 
during pregnancy, 32, 42 
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Head, amputation of, 274, 297 
— , displacements of, 92, 94, 95, 97, 98, 
118, 156 

Heat, absence of, 398 
— , duration of, 4, 8, 18, 20, 21, 26 
— during pregnancy, 28 
— , the “foaling”, 4, 30, 438 
— , signs of, 5, 9, 19, 20, 21, 26 
Hernia of the gravid uterus, 81 
Hind limbs, abnormal postures of, 94, 
96, 102, 207, 215, 301 
Hip-flexion posture, 102, 215, 301 
Hock flexion posture, 207, 300 
Hormone dysfunction, 395, 398, 438 
Hydramnios, 85, 321 
Hydrocephalus, 24, 64, 164, 259 
Hydrosalpinx, 409 
Hysterectomy, 353, 449 


I 

Immaturity of mother, 91, 320 
Inappropriate mating time, 395, 437 
Inertia of uterus, 85 
Infections of genital organs, 396, 412 
Infertility, 293 

— in the bitch, 442; cow, 398; mare, 
437 

Inguinal hernia, 82 

, surgical treatment of, 84 

Instruments, cmbryotomical, 263 
— , obstetrical, 117, 119, 132 
Intra-uterine death of the fceius, 395 
Involution of uterus, 127, 359, 365, 
377, 412, 441 

Irrigation, intra-uterine, 398, 423, 434 
, technique of, 434 
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Labour, normal duration of, 70, 71,73, 
74 

— , stages of, 66 

Lateral head posture, 98, 156, 297 
Lcucorxbcca, 441 

Limbs, amputation of, fore, 277, 280, 
288, 29T 

, hind. 2S8, 291,300 
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Limb contractions, 96, 258 
Luteinizing hormone, 2, 382, 408, 409, 
439, 440 

M 

Macerated foetus, 322, 381 
Malformations of foetus, 96, 140, 257 
Mammary glands during pregnancy, 
34, 60, 62 

Marsupialization, 448 
Maternal dystocia, 75 
Mechanism of parturition, 121 
Membranes, fcetal, premature rupture 
of, 140 

, retention of, 314, 323, 359, 372 

Metritis, puerperal, 368, 412, 431, 441 
— , tuberculous, 413 
Monsters, 96, 140, 258, 320 
Morphine narcosis, 114 
Mucin lest for pregnancy, 39 
Mummified fatus, 59, 87, 321, 378 
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Nape posture, 173 

Narcosis in obstetrics, HO, 1 14, 125, 
256, 261, 324, 336, 391 
Nembutal aotesthesia, 114, 325, 332, 
336, 341, 449 

Newly born puppies, deaths among, 
451 

Normal forces in parturition, 122 
Normal parturition, 65 
Nymphomania, 395, 406 
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Obstetrical case, the approach to, 103 

, consideration of treatment, 108 

, examination oH 104, 105 

CEstrous cycle, 1 

, course of in the bitch, 20; cat, 

25; cow, 8 ; ewe. 1 8 ; mare, 3 ; sow, 20 

ovaries during. 5. 10, 19, 20, 23 

Ovaries, of the bitch, 23, 26; cow, 10, 
41 ; c\ve, 19, 52; marc, 6, 32; sow, 20 
* — of the heifer, 10 

— of the multiparous cow, 14 

— the, during pregnancy, 32, 41 

— cystic, 398. 402, 406. 439 
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Ovarobursal adhesions, 394, 409 
0\crsUa of the fctuis, 9U 96, 142, 320 
0>iducts, 409 
— , infections of, 396, 409, 41 3, 431 
— ^ sirangulaiion of, 394 
Ovulation, delay in, 404 
— , failure of, 396. 405 
— , side of, 33, 51,52 
— , time of. 4. 8. 18, 25. 26 
—.twin, 6. 7,15,17,51.52 

P 

Pariurition, approach of, 65, 69,71,72 
— , mechanism of, 67, 12l 
— , normal course of, 65 
— , — * — in the bitch, 72; cow, ?1; 

mare, 69; other animals, 73 
Pchic abnormalities, 75 

— axis, 146 

— dimensions, 99 
Pchls, achondroplastic, 75 
— , fraciurc of, 75, 148 

— , Tachilic, 75 

Percutaneous cmbrjolomy, 260, 280, 
291, 297 

Perineal deformity. 383 

— — , operation for, 384 

— rupture, 314 
Ptrosontus elumbts, 95, 255 
Persistent corpus lutcum, 396, 39S, 

399. 403 

Phcnolsulphonic acid lest for preg- 
nancy, 38 

Pituitary extract, 86. 314, 369, 374 
Plcuro-pneumoma-like organisms, 417 
Pneumo-s-a^na, 383, 440 
Position of fccius, 92, 94, 97, 140, 129 

, lateral. 94, 97. 229 

, ventral, 92, 94, 97, 229 

— “dog-sitting”, 94, 238 

Posterior presentation, 91, 92, 96, 140, 

151. 155, 300 
Posture of fixtus, 140 

— .breast-bead, 173 

, carpal flexion, 1B7, 297 

— , fool-nape, 95, 204 

, hip flexion, 102. 215, 301 

— ^ , hock flexion, 207, 300 

, lateral head, 98, 156, 297 

nape, 173 

, shoulder fletuon, 195. 299 


Posture of foetus, shouldcf-elbow 
flexion. 203 

.scrtcx,97, 115, 173 

Pregnancy, biological tests for, 35 
— , bicomuatc, 94, 252 
— , chemical tests for, 38 
— , detection of, 28 
— , — , in tlw bitch, 61 ; cow, 4) ; mare. 
29 

by radiography, 64 

— , diffcrcnful diagnosis of, 59 
— , beat during, 28 

— , increase in bodj-vicigltt during. 29. 
6t 

— , mammary glands In, 34, 60. 62 

— , mucin lest for, 39 

— ^.loxxmia, 321. 332 

— vagina during. 34, 60 

Prepnam marc's scrum, 3X35,402.439 

— side. 33. 57 

Presentation, 140 

— . anterior. 90, 9X 95. 140, 142, I4S, 
154 

— , breech, 94, 102. 106, 2J5, 301 
— dorso-transserse, 94, 244, 305, 312 
— . dorso-scriicaf. 237 
—.posterior, 91, 92, 96, 140, 151. 155, 
300 

— , scnifo-transscrvc, 94, 248 
— , vcTjtro-scrucal, 238 
Primary uterine inertia, 85 
Prolapse of the uterus. 388 
Pseudopregnancy, I, 21, 26, 29, 443 
Puerperal metritis, 368, 412, 431 
Puppies, deaths in newly born, 451 
Pyomcira, 59, 396, 427, 442 
iSosalpinx, 409 

R 

Radiography, 64 

Rectal examination, method of, 29, 52, 
64 

— rupture, 205 
Recto-vaginal flstub, 386 

Reflex ftrtal movements, 78. 80, 231 
R^TOsitton, mechanics of, 124 
Retention of fatal membranes, 314, 
323, 359, 372 

— in the cow, 359; mare, 372; 

other animals. 375, 376 

— , ititra-utcrine, of dead fcctus, 378 
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Retropulsion, 123 

Rotation of foetus, 232, 235, 253 

Rumen, effect on posture, 156 

— , uterine torsion, 81 

Rupture of rectum, 205 

uterus, 244, 253, 315 

vagina, 205 

S 

Sacrum, displacement of, 146 
Salpingitis, 396, 413, 415, 431 
Schistosomus reflexus, 95, 96, 140, 250, 
251, 258, 320, 323 
Secondary uterine inertia, 88 
Shoulder-elbow flexion posture, 203 
Shoulder flexion posture, 195, 299 
Signs of heat, 5, 9, 19, 20, 21, 26 
“Silent Heat”, 399 
Stages of labour, 66 
SlilbcEStrol, 369, 370, 380, 381. 382, 
400, 439, 447 

Subcutaneous embryotomy, 260, 277, 
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Torsion of uterus, 77 
Traction, degree of, 146 
— , direction of, 146 
forced, HS, 26] 
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Trichomonas fetus, 59, 395, 396, 397, 
398, 417, 433 
Trichomoniasis, 417 

— in the bull, 425 
— , diagnosis of, 421 

— , treatment and control of, 423 
Tuberculosis of genital organs, 396, 
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Tuberculous metritis, 413 

— salpingitis, 413 

Twinning. 33. 51, 96, 256, 378, 381 
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Umbilical cord, rupture of, 70, 72 

1 displacement of, 378, 379 

Urine tests for pregnancy, 36 
Uterine arteries, 46 
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— cervix during oestrus, 7, 10 

pregnancy, 34, 39, 60 
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— hyperplasia, 427, 442 
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— irrigation, 398, 423, 434 
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— torsion, 77, 145, 330 
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, treatment of, 79 

— tuberculosis, 413 
Uterus, dimensions of, 46 

— , disposition of, 54, 55, 56, 57 
— , prolapse of, 388 
— , rupture of, 244, 253, 315 
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Vagina during oestrous cycle, 5, 9, 22 

— during pregnaucy, 34, 69 
Vaginal cystocclc, 76 

— examination in pregnancy, 34, 60 

— rupture, 205 

— wounds, 314 

Vaginitis, 397, 414, 432, 433, 440 
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229 

Veniro-transverse presentation, 94, 248 
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Vertex posture, 97, 115, 173 
Vesicular exanthema, 432 
Vibrio fetus infection. 396. 416 
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O^aro-bursat adhesions, 394, 409 
Qs'crsize of ihe foetus, 91, 96, 142, 320 
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, infections of, 396, 409, 413, 431 
— , strangulation of, 394 
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— , side of, 33. 51, 52 
— , firne of, 4, 8, J8, 25, 26 
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Parturition, approach of, 65, 69, 71,72 
— , mechanEsm of, 67, 121 
— , nonnal course of, 65 
— , — in the bitch, 72; co*a‘, 71; 

ma/e, 69; other animals, 73 
Pehic abnormalities, 75 

— axis, 146 

— dimensions, 99 
Pelvis, achondroplastic, 75 
— , fracture of, 75, 148 
rachitic, 75 

Percutaneous cmbr>otofny, 260, 2S0, 
291,297 
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, operation for, 3M 

— rupture, 314 
Perosorms efumbu, 95, 258 
Persistent corpus luieum, 396, 398, 

399,403 
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Pituitary extract, 86, 314, 369. 374 
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Pocumo- vagina, 383, 440 
Position of fertus, 92, 94, 97. 140, 229 
, lat^I, 94, 97, 229 

— — — . vmtral, 92, 94, 97, 229 

“dog-sitting”, 94, 238 
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Posture of fetus, 140 
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— , carpal flexion, 187, 297 

i foot-nape, 95. 204 

hip flexion, 102, 215, 301 

, bock flexion, 207, 300 
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, nape, 173 
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flexion, 203 

vertex, 97, 115, 173 

Pregnancy, biological tests for, 35 
— , bicomaate, 94, 252 
— j chemical tests for, 3S 
— detection of, 28 
— , — in the bitch, 61 ; cow, 41 ; mare, 
29 

by radiography, 64 

— , differential diagnosis of, 59 
, heat daring, 23 

— , increase in bodyweight during, 29, 

61 

— mammary glands in, 34, 60, 62 
— mucin lest for, 39 
— , toxsemla, 321, 332 
— vagina during, 34, 60 
Pregnant mare’s scrum. 32, 35,402, 439 
— side, 33. 57 
Presentation, 140 

— , anterior, 90, 92. 95, 140, 142, 143, 
154 

— . brscch, 94. 102. 106. 215. 301 
— , dorso-transverse, 94, 244, 305, 312 
— • dorso-venical, 237 
— . posterior. 91, 92, 96, 140, ISI. J55. 
300 

ventro-transversc, 94, 248 
— , ventro-vertrcal, 233 
Primary utenne mertia, 85 
Prolapse of the uterus, 38S 
PSeodopregTuncy, 1, 21, 26, 29, 443 
Puerperal metntis, 368. 412, 431 
Puppies, deaths in newly bom, 451 
Pyomelra, 59. 396, 427, 442 
P>osalpInx, 409 

It 

Radiography, 64 

Recta! examination, method of, 29, 52, 
64 

— rupture, 205 
Recto-vaginal fistula, 386 
Reflex fetal movements, 78, 80, 231 
Reposition, mechanics of, 124 
Retention of fetal membranes, 314, 
323, 359, 372 

— inthccow, 359;marc,372; 

other animals, 375. 376 
— ■, inira-uierihe, of dead fetus, 378 
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Relropulston, 123 

Rotation of Retus, 232, 235, 253 

Rumen, effect on posture, 156 

— , uterine torsion, 81 

Rupture of rectum, 205 

uterus, 244. 253,315 

vagina, 205 

S 

Sacrum, displacement of, 146 
Salpingitis. 396. 413. 415. 431 
Schistosonuis reflexus, 95, 96, 140, 250, 
251, 258. 320, 323 
Secondary uterine inertia, 88 
Shoulder-elbow flexion posture, 203 
Shoulder flexion posture, 195, 299 
Signs of heat, 5. 9, 19, 20, 21, 26 
“Silent Heat”. 399 
Stages of labour, 66 
Slilbccstrol, 369, 370, 380, 381, 382. 
400, 439, 447 

Subcutaneous embryotomy, 260, 277, 
288 

Subcestrus, 399 

T 

Torsion of uterus, 77 
Traction, degree of, 146 
— , direction of, 146 
— forced, 148, 261 
Transverse presentations, 102, 244 
Trichomonas fatus, 59, 395, 396, 397, 
398, 417, 433 
Trichomoniasis, 417 

— in the bull, 425 
— , diagnosis of, 421 

— , treatment and control of, 423 
Tuberculosis of genital organs, 396, 
412 

Tuberculous metritis, 413 

— salpingitis, 413 

Twinning, 33, 51, 96, 256, 378, 381 


U 

Umbilical cord, rupture of, 70, 72 

, displacement of, 378, 379 

Urine tests for pregnancy, 36 
Uterine arteries, 46 
, changes in, 50 

— <«rvix during oestrus, 7, 10 

pregnancy, 34, 39, 60 

, failure to dilate. 75, 320 

— dimensions, 46 

— hyperplasia, 427, 442 

— inertia, 85 

— irrigation, 398, 423, 434 
, technique of, 434 

— torsion, 77, 145, 330 

in the bovine, 78 ; in the sow and 

bitch, 81 

, treatment of, 79 

— tuberculosis, 413 
Uterus, dimensions of, 46 

— , disposition of, 54, 55, 56, 57 
— , prolapse of, 388 
— , rupture of, 244, 253, 315 


V 

Vagina during cestrous cycle, 5, 9, 22 

— during pregnanq?, 34, 60 
Vaginal cystocele, 76 

— examination in pregnancy, 34, 60 

— rupture, 205 

— wounds, 314 

Vaginitis, 397, 414, 432, 433, 440 
Ventral position of feetus, 92, 94, 97, 
229 

Ventro-transverse presentation, 94, 248 
Ventro-verticaJ pressntation, 238 
Vertex posture, 97, 115, 173 
Vesicular exanthema, 432 
Vibrio feetus infection, 396, 416 



